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HE following case reports and comment are presented to call 
attention to a possible new syndrome with the hope that further 
observations and interest will clarify the present uncertainty of its nature. 


REPORT OF CASES 


Case 1—S. W., a 5 month old girl, was admitted to the University of Cali- 
fornia Hospital in April 1938. Both parents and a sibling were in good health. 
The patient had been born at term with a normal delivery and weighed 6 pounds 
14 ounces (3,120Gm.). She had been given feedings of evaporated milk formulas, 
with orange juice and cod liver oil in addition. There had been no previous 
illnesses, but she was said to have fallen from her crib at 2 months of age. 

Six weeks prior to admission to this hospital she became extremely irritable, 
especially when handled about the face or given the bottle. She was able to 
take feedings once the nipple was inserted but was obviously in pain from any 
pressure about the mouth. When seen about this time by the referring physician, 
she was observed to have a temperature of 101 F. rectally and an edematous- 
appearing facies but without pitting on pressure. As otitis or early mastoiditis 
was suspected, the infant was given sulfonamide compounds. When there was no 
improvement in a month, she was hospitalized. Wassermann -and tuberculin 
reactions were negative. The leukocyte count was 16,000 to 18,000 per cubic 
millimeter. Roentgenograms showed a distinct periosteal reaction around five 
ribs on the right side. Subsequent to roentgen examination, tenderness was noted 
over these ribs. Because of the refusal of the nipple, she was fed by tube for 
several days until she took her feedings well. 

The essential physical observations at admission were as follows: 

The patient was a well nourished, rather pale mfant with puffy cheeks and 
lower jaw. She was alert, not acutely ill and not irritable unless her face was 
touched. The skin of the cheeks was somewhat waxy in appearance, was edematous 
but did not pit, and transmitted light; the remainder of the skin was normal. 
There was no adenopathy. There was a mucopurulent discharge from both 
nostrils. The gums were puffy, especially on the sides, and hard areas could 
be felt beneath the gums, which probably were teeth. The throat was slightly 
injected, 


From the Department of Pediatrics, University of California’ Medical School. 

This report was the basis of the first Brennemann Memorial Lecture, given by 
one of us (F. S. S.), under the auspices of the Pediatric Section of the Los Angeles 
County Medical Society, December 1944. 
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Laboratory examination revealed the following data: On entry the hemoglobin 
content was 70 per cent; the erythrocytes numbered 4,040,000 and the leukocytes 
24,800 per cubic millimeter, with a differential count of 20 per cent neutrophils, 
75 per cent lymphocytes, 2 per cent monocytes and 2 per cent basophils. There 
was a slight achromia. The platelet count was 550,000 per cubic millimeter, 
bleeding time three minutes and coagulation time normal. Ten days later, after 
blood transfusions, the patient’s hemoglobin content was 86 per cent, the erythro- 
cytes 3,770,000 and the leukocytes 15,000, and the differential count practically 
the same. The reticulocyte count was 0.3 per cent. Tuberculin and Wassermann 
reactions were negative. Urinalyses showed an occasional granular cast and 2 














Fig. 1—Similar facial appearance resulting from characteristic brawny facial 
edema with swelling of soft tissue over the mandibular periosteum: A, S. W. 
(case 1); B, S. McL. (case 2); C, P. C. (case 3); D, R. S. (case 4), and 
E, P. B. (case 5). 


or 3 pus cells and erythrocytes during the hospitalization. The vitamin C blood 
level on admission was 0.12 mg. per hundred cubic centimeters,! serum calcium 
10.2 mg. and serum phosphorus 4.85 mg. and the phosphatase activity was 28.9 
units. After administration of ascorbic acid orally for six days, the patient's 
vitamin C blood level was unchanged, 0.12 mg. per hundred cubic centimeters. 


1. Farmer, C. J., and Abt, A. F.: Proc. Soc. Exper. Biol. & Med. $2:1625 
(June) 1935; 34:146 (March) 1936. Harris, L. J., and Ray, S. N.: Lancet 
1:71 (Jan. 12) 1935. 
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Further study of the blood chemistry yielded the following results: nonprotein 
nitrogen 35.1 mg. per hundred cubic centimeters, serum albumin 3.6 mg., serum 
globulin 2.2 mg., and plasma cholesterol 117 mg. An intramuscular injection of 
100 mg. of ascorbic acid was given daily for eight days, and the plasma vitamin C 
rose to blood level, 0.82 mg. per hundred cubic centimeters. The sedimentation 
time was eighteen minutes (Linzenmeier). The electrocardiogram was normal. 

In May, after a discussion of the patient’s condition, a biopsy was performed 
on a lymph node, submaxillary glands and masseter and platysma muscles. The 
following pathologic report was given: 








Fig. 2—S. W. (case 1) on admission, showing involvement of ribs. 


Microscopic examination of sections of the masseter muscle revealed rather 
small muscle cells having no evidence of poor technical handling. There was 
a moderate proliferation of sarcolemma cells throughout the section, and, in 
addition, some lightly basophilic mucoid degeneration of the intermuscular con- 
nective tissue was evident. Associated with the latter reaction, there was a moderate 
generalized proliferation of connective tissue. The muscle cells were irregular 
in size and gave evidence of some degeneration, especially of atrophy; however, 
where not completely atrophic they usually had delicate striations. In no place 
was there any inflammatory reaction, and the blood vessels and nerves were 
quite normal. Sections obtained from the subcutaneous tissue revealed no abnormal 
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structures and biopsy of the platysma muscle showed mostly areolar tissue and a 
few scattered poorly preserved muscle cells. The lymph nodes had an entirely 
normal microscopic appearance, showing the usual predominance of lymphoid tissue 
of infancy, without any evidence of inflammation or neoplasm. 

Diagnosis: The diagnosis was fibrosis, degeneration and atrophy of the skeletal 
(masseter) muscle. 

The patient’s course in the hospital was uneventful and long. Her treatment 
consisted of a parenteral course of ascorbic acid, transfusions and dietotherapy, 
including orally administered vitamin C. However, after this extensive study no 
definite diagnosis had been determined. 

The following is the report of the roentgenologist: “I do not see any 
parenchymal lesions in the lungs. There is a most unusual appearance of the 
fourth to ninth ribs inclusive on the right side and ninth to eleventh ribs on the 
left side. There has been periosteal elevation entirely surrounding the shafts of 
the ribs from the costochondral junction backward nearly to the articulation with 
the vertebrae. This periosteal elevation has been undergoing a slow degree of 
calcification. There is a similar degree of periosteal elevation and calcification 
surrounding the horizontal rami of the mandible from the region of the second 
molar tooth on one side to the similar region on the left side. This elevation 
is most noticeable at the mentum. This condition would suggst a disorder of a 
metabolic nature, and I believe the only explanation is that of scurvy. I do 
not see any such periosteal hemorrhages and calcifications surrounding the shafts 
of the long bones of the upper or lower extremities. Neither are there any ring- 
like calcium densities of the epiphyses as one usually sees in scurvy, nor are 
there any submetaphysial rarefied areas in the proximal and distal ends of the 
long bones.” 

Six weeks after admission, the report of the roentgenologist was: “All of 
the ribs on the right side with the exception of the first, second, eleventh and 
twelfth now appear to show three layers of periosteal elevation and calcification 
surrounding the shafts. The same type of pathologic process is found to a lesser 
degree on the ninth and eleventh ribs of the left side, with elevation and calcifi- 
cation of the periosteum at the costochondral junction, and this now extends back 
along the shafts to within 1% inches (3.8 cm.) of the spinal articulation of the 
ribs. That it is apparently a progressing phenomenon is shown by comparing our 
series of films.” 


Case 2.—S. McL., a girl 5 months of age, had been referred to our clinic 
for hospitalization because of the persistence of a peculiar sclerodermatous turgor 
over the jaw of two months’ duration. With this condition, the patient had 
irritability, a low grade fever and difficulty in feeding. ‘More significant probably 
was the swelling and pain on pressure over the forearms and legs, which had 
appeared one month subsequent to the mandibular involvement. Ten days previous 
to onset there had been a fall, though no evidence of injury was found by the 
physician at the time. ‘ 

The maternal history revealed that there had been one miscarriage and two 
full term pregnancies prior to the patient’s birth, one of which had resulted in 
an infant with “cerebral agenesis,” the other one with “club feet.” The last 
gestation had been uneventful with ample maternal diet, particularly vitamin C. 
Prior to admission, the patient had been given only a teaspoon of orange juice daily. 

At the time of her admission, the physical examination revealed a somewhat 
thin, pale, irritable baby with a fat lower part of the face and brawny swelling 
of both legs and forearms. There was no evidence of bleeding. The liver and 
spleen were normal, and no beading of the ribs was present. 
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The laboratory data were similar to those of the first patient. The result of 
the capillary fragility test was normal; the vitamin C level in the blood was 
(0.1 mg. per hundred cubic centimeters. The hemoglobin content was 63 per cent, 
the erythrocytes numbered 4,600,000 per cubic millimeter and the leukocytes 12,000 
with a differential count of 46 per cent neutrophils and 12 per cent monocytes. 
The sedimentation rate was 18 mm. in thirty-five minutes (Linzenmeier). An 
occasional cast, erythrocyte and leukocyte were found in the urine. The calcium 
was 10.8 mg. per hundred cubic centimeters, phosphorus 5.46 mg. and phosphatase 
activity 11.0 units. Serologic reactions for syphilis and reactions to tuberculin 
were negative. 

The roentgenograms showed periosteal new bone formation of the mandible, 
femurs, tibias, ulnas and clavicles, with lamination similar to that noted in the first 





a 


Fig. 3.—A, S. McL. (case 2) on admission, widespread involvement of lower 
extremities; B, nineteen months later, complete healing. 


patient. There was also a mediastinal shadow thought to be that of the thymus, 
and roentgen therapy was given. This patient suffered a relapse after the apparent 
improvement with massive vitamin C therapy, and most notable were the return 
of the extreme irritability, the increase in the induration of the extremities and 
the failure of the hemoglobin level to rise despite iron therapy. 

She was readmitted for transfusion and. a course of parenteral injections of 
ascorbic acid on Aug. 3, 1942 (a month later). The vitamin C level was 0.63 mg. 
per hundred cubic centimeters at this time. Her course was followed in our clinic, 
and she was without irritability or fever, but the facies was the same. She was 
perfectly well in October but still had the swollen jaw. Roentgenograms taken in 
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March 1944 showed resolution of the periosteal new bone formation and normal 
facies, and she was considered to be completely recovered. 


Case 3.—P. C., a 7 month old boy of Italian extraction, since 4% months 
of age had been a patient of one of our staff, at which age the infant had colic, 
diarrhea and poor appetite, with an unexplained fever. Because of the inability 
to digest orange or tomato juice, he had been given 25 mg. of ascorbic acid daily 
since the age of 2 months. He had been hospitalized; he evinced extreme irrita- 
bility when touched, and there was swelling of the face. Numerous studies were 
negative, including partial ones of the long bones. The diarrhea improved with 
varied programs, but two months later a tender swelling of the right thigh 
appeared followed by swelling of both arms. The roentgenologic diagnosis was 


Fig. 4.—P. C. (case 3) on admission: A, noticeable involvement of the right 
femur; B, widespread involvement of upper extremities and clavicles. 


“scurvy.” At this time he was receiving 50 mg. of ascorbic acid, and the blood 
level was 0.085 mg. per hundred cubic centimeters. 

Further history revealed that he was the only child of healthy parents, that 
he had been born at term with forceps delivery and that there was no history 
of injury or hemorrhagic tendency. His birth weight was 84 pounds (3,855 Gm.). 

At the time of his admission to the University of California Hospital this 
infant had a striking similarity of facial appearance to that of the 2 preceding 
patients. There was swelling of the jaws producing the fat lower part of the 
face, and there was a noticeable brawny induration of both forearms and the left 
thigh. He was irritable when handled. Our roentgenologic studies showed 
periosteal new bone formation of the mandible, clavicles, femurs, radiuses, ulnas 
and left humerus. The pulmonary fields were clear, and there was no involve- 
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ment of the ribs. The roentgenologic diagnosis was “scurvy.” There was a slight 
fever and mild evidence of infection of the upper respiratory tract. 

The laboratory data showed negative reactions to tuberculin tests and serologic 
tests for syphilis. Leukocytosis was present with a white cell count of from 
14,000 to 20,000 per cubic millimeter. A capillary fragility test showed normal 
conditions. Prothrombin time was 100 per cent, sedimentation time 25 minutes 
(Linzenmeier) and the platelet count 137,000 per cubic millimeter. Gastric analysis 
was noncontributory. A Kadj saturation test showed a fasting level of vitamin C 
at 1.19 mg. per hundred cubic centimeters, which rose in four hours, after 200 mg. 
of the vitamin was administered intramuscularly, to 1.96 mg. Examination of 
the urine showed a few erythrocytes and leukocytes. 

The infant was given 100 mg. of ascorbic acid intramuscularly daily and large 
amounts of vitamin C and cod liver oil by mouth. The condition was considered 
“resistant scurvy.” 

Six months later we were able to obtain roentgenograms of all the bones. 
The roentgenologist reported: “There has been an extreme change, with dis- 
appearance of most of the previous periosteal bone formation, especially of that 
in the left humerus and in both forearms. There is still some residual periostitis 
involving the left femur and an almost complete disappearance of periostitis in the 
tibias. Some of the epiphyses show rather dense rings at the periphery, with 
rarefaction in the center, which has been associated with scurvy. We think that 
these changes, with all the residual thickening of the periosteum at this time, 
are extremely unusual and that scurvy and possibly a combination of avitaminosis 
could account for them. The chest appears normal.” 


Case 4—R. S. was a 3 month old infant, whose parents had sought the 
pediatrician’s advice when she was 2 months of age because of irritability and 
feeding difficulty. He had found evidence of an infection of the upper respiratory 
tract and questionable otitis for which sulfathiazole was given. At this time 
the temperature ranged from 100 to 102.8 F. rectally. The hemoglobin content 
was 62 per cent, and there were 25,500 leukocytes per cubic millimeter. The 
urine showed a 2 plus reaction for albumin, with 4 to 5 granular casts, 10 to 15 
leukocytes and an occasional erythrocyte. On the basis of roentgenographic 
observations, treatment was given for enlargement of the thymus. The roentgeno- 
grams also showed an involvement of the ribs in a process prompting the 
pediatrician to consider osteomyelitis. Intensive administration of sulfonamide 
compounds was instituted for this. When this failed, the baby was referred to 
us as a patient with a “peculiar osteomyelitis of the left ribs, refractive to sulfon- 
amide therapy.” 

At the time of the infant’s admission to the University of California Hospital, 
her facial expression was so similar to that of the patients just described as to 
suggest a sibling relationship. The family history was noncontributory. Exami- 
nation showed a 3 month old infant appearing mildly wasted, pale, irritable and 
continually crying. There was evidence of a mild infection of the upper respiratory 
tract. Her neck was held in retroflexion and resisted flexion. The thorax showed 
no palpable evidence of scurvy or rickets, but below the left scapula there was a 
firm somewhat tender swelling which obliterated the interspace between the ribs. 
This swelling was equal in area to the scapula and was raised about 0.5 cm. 
from the general contour of the skin. In respiration the right half of the chest 
was utilized more than the left. The lungs showed rapid respiration of a grinding 
nature, though they were clear to palpation, percussion and auscultation, with the 
exception of impaired resonance over the aforementioned swelling. The heart 
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was normal, The abdomen was entirely normal. A _ neurologic examination 
revealed no pathologic conditions. 

The laboratory data were as follows: The blood on admission showed a hemo- 
globin content of 64 per cent; erythrocytes numbered 3,650,000 and leukocytes 
23,050 per cubic millimeter; neutrophils were 62 per cent, and there was a platelet 
count of 210,000. Four days later, after transfusion, the hemoglobin content was 
85 per cent and there were 8,550 leukocytes. The vitamin C storage test showed 
a fasting value of 0.44 mg. per hundred cubic centimeters. Four hours after an 
intramuscular injection of 200 mg. of ascorbic acid, there was a value of 1.0 mg. 
per hundred cubic centimeters (normal). The capillary resistance test yielded 
negative results except for a slight local edema of questionable significance. 
Bleeding time was three minutes by the capillary tube method and the sedimen- 
tation rate was 19 mm. (Wintrobe). The prothrombin time was 70 per cent of 
normal (this was following transfusion). Serum calcium was 11.4 mg., serum 
phosphorus 4.0 mg. per hundred cubic centimeters and serum phosphatase activity 
14.3 Bodansky units. A serologic test for syphilis gave a negative result, as did 
the tuberculin test. 

Treatment consisted of three small transfusions and 200 mg. of ascorbic acid 
administered parenterally, as well as 75 mg. given orally every day of hospitali- 
zation. 

A biopsy was made of one of the involved left ribs at the costochondral 
junction. The whole rib section at the costochondral junction showed: (1) a 
proliferating cartilage line, irregular, with a lack of the usual cell columns and 
instead, irregular cell clumps; (2) periosteal new bone formation of the cortex, 
with no residual blood pigment as evidence of preceding hemorrhage, and (3) 
marrow showing increased fibrous tissue—a change similar to the osteitis fibrosa 
accompanying muscular dystrophy. Biopsy of the intercostal muscle from the 
affected rib showed muscular degeneration with fatty and fibrous replacement, as 
seen in muscular dystrophy or denervated muscle. A roentgenogram of the chest 
revealed periosteal new bone formation of the fourth to the eighth rib on the left 
and along the mandible. Examination of the long bones was noncontributory. 

The course was febrile until the fourth day after transfusion, though the 
infection of the upper respiratory tract remained, as evidenced by rhinitis and a 
cough. There was also some difficulty in getting the baby to take her formula. 

The diagnosis was periostitis of the mandible and the left rib of unknown 
etiologic causation. Roentgenograms of the epiphyses and long bones were nega- 
tive—there was no evidence of scurvy. 

One rather stormy relapse occurred subsequent to discharge, and this happened 
while the infant was being given large amounts of vitamin C. We were unable 
to follow her course farther, as the father was transferred to a Midwest army 
post, but our last follow-up suggests that this infant has likewise shared the 
good prognosis of her predecessors. 


Case 5.—P. B., a girl 4% months of age, was seen on Oct. 16, 1944, at 
another hospital. The staff member who had referred S. McL. (case 2) to us 
suggested that we would be interested in her condition. She was 3 months of 
age when facial swelling developed with painful swollen jaws. She had symp- 
toms of a mild infection of the upper respiratory tract. Fever and a leukocyte 
count of 23,000 to 37,000 per cubic millimeter led to the supposition of sinusitis. 
Despite normal-appearing roentgenograms, sulfonamide therapy was instituted but 
was without benefit. Her past history was not informative. Feeding prior to the 
present illness, with the accompanying irritability, had been entirely adequate, 
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including plenty of orange juice. Roentgenograms showed no involvement of the 
ribs or long bones and no evidence of scurvy, but there was a suggestion of 
pleurisy. The ascorbic acid level obtained after large amounts of vitamin C had 
been administered was 1.35 mg. per hundred cubic centimeters. 

A transfusion was given for the anemia (hemoglobin content, 64 per cent), 
and she received extract of liver parenterally in addition to the ascorbic acid 
given by the parenteral route. This patient, while still being observed, has shown 
no roentgenologic evidence of periostitis. However, the characteristic facies and 
the clinical course leave no doubt in our minds as to the similarity of her con- 
dition to that of the other 4 infants of this report. 

That the condition may have its counterpart in infants older than the group 
just reported on is suggested in the two following summaries. 


Case 6.—P. T., a 2 year old girl, was admitted to the University of California 
Hospital Nov. 8, 1941, having been referred by a physician because of the com- 
plaint of intermittent swelling of the arms, feet and scalp of three months’ duration. 
She was born by cesarean section after eight and one-fourth months’ gestation and 
weighed 5 pounds 9 ounces (2,520 Gm.). There were no neonatal symptoms 
or difficulties. She was given an evaporated milk formula and had received sup- 
plemental cod liver oil and orange juice from the age of 1 month. She presented 
no feeding problems, and growth and development were normal. She had had 
frequent “colds” and on one occasion, otitis media. No contagious diseases were 
reported. She had had smallpox, diphtheria and pertussis prophylaxis. She had 
had no accidents or operations. The father was 39 years of age; the mother was 
36, and both were in good health. There were no siblings. 

Three months prior to admission, she began complaining of pain in the left 
forearm. This was unrelated to trauma or infection but was accompanied with 
swelling, redness and tenderness. A roentgenogram taken at this time failed to 
demonstrate any pathologic condition of the bone. After one week the swelling 
subsided but a residual “lump” was present “in the muscles” near the elbow, 
which was exquisitely tender. A second roentgenogram was again reported as 
revealing nothing abnormal. Several weeks later, she awoke with both feet swollen 
and tender. Both plantar and dorsal surfaces were involved and, to a lesser degree, 
the legs. Suspecting an allergic phenomenon, we gave her a restricted diet. The 
symptoms subsided in four days. 

Two weeks before admission to the hospital, without any dietary change, the 
nodule on the arm reappeared and was followed by the development of similar 
nodules (the size of a walnut) over temporal, occipital and cervical areas. The 
right ear canal began draining and continued to drain up to the time of hos- 
pitalization. Associated with this episode, however, nocthidrosis and polyuria 
developed. 

An examination revealed that besides the nodules previously described, she 
had an eczematous-like eruption of the skin of the torso and arms which was 
accompanied with intense prurigo. The otitis was found to be external. 

Laboratory studies showed a hemoglobin content of 70 per cent, with 3,400,000 
erythrocytes and 9,400 leukocytes, with a normal differential count. Wassermann 
and Kahn reactions were negative and a urinalysis revealed nothing abnormal. 
The roentgenogram showed considerable periosteal new bone formation along the 
midportion of the right clavicle and along the upper edges of the third, fourth 
and fifth ribs on both sides anteriorly, as well as along the shafts of both ulnas 
and the lateral aspect of the right femur. A roentgenogram of the skull failed 
to reveal any pathologic condition. 
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The ascorbic acid level of the blood was found to be 0.45 mg. per hundred 
cubic centimeters, and the patient was given 50 mg. of ascorbic acid three times 
a day, with a rise of the blood level to 1.06 mg. in five days. There was 
definite improvement following this. While we were not satisfied with the diag- 
nosis of scurvy, she was discharged with instructions that the oral use of ascorbic 
acid be continued. 

She was readmitted after an interval of three weeks at home. During the 
second week, despite the vitamin C prescribed, pain developed in both feet and 
there was an aggravation of the eczema and the external otitis. On the day 
before readmission, both legs became swollen below the knees. There was extreme 
tenderness but no fever or redness. The blood level of cholesterol was 148 mg. 
and of nonprotein 1itrugen 37.5 mg. per hundred cubic centimeters; an exami- 
nation of the spinal fluid gave negative results; the blood level of ascorbic acid 
was 0.91 mg. per hundred cubic centimeters; the sedimentation rate was 18 mm. 
in one hour and twenty minutes (Linzenmeier); the blood level of calcium was 
10.6 mg. and of phosphorus 4.5 mg. per hundred cubic centimeters; phosphatase 
activity was 28.4 units. She had a leukocyte count of 11,000 to 20,000 per cubic 
millimeter. The urine contained acetone and a few leukocytes but was otherwise 
normal. The Addis test of the urine gave normal results. The values for, serum 
fatty acids were 480 mg. per hundred cubic centimeters, total cholesterol 254 mg. 
and phospholipids 320 mg., with a total of 848 mg. of lipids. Aspiration of sternal 
marrow was not helpful. A test for infectious mononucleosis gave a negative 
result. The roentgenograms showed little change from the previous examination. 
She had one acute exacerbation of pain and irritability during the hospitalization 

She was admitted again three months after the first admission. Six days 
prior to this admission, the left foot again became swoilen and tender. An 
increased prurigo of the skin was also apparent, but there was no aggravation of 
the rash. Two days later the right forearm became painful. The results of 
laboratory and roentgenolegic studies on this admission were similar to those of 
the preceding admissions. She remained for about a month in the hospital and 
was discharged on vitamin therapy and directions regarding allergic sensitivity. 
Symptomatically, she was improved on discharge, but the diagnosis remained 
obscure. Three months later the mother wrote that the baby had been in very 
good health except for occasional exacerbations of the dermatitis (contact?) and 
external otitis. 


Case 7.—C. G., a boy of 2% years, was seen at another hospital by one of us, 
and his case is included in these reports. He had been irritable and intermittently 
febrile for several months prior to our observation. Details were lacking as to 
his background, but there was much to suggest that he had been poorly fed 
and subject to repeated infections. When seen by us, he had a temperature of 
102 F. and a dry scaly skin and presented a marantic appearance. His hemoglobin 
content after transfusion was 13 Gm. per hundred cubic centimeters, with 4,200,000 
erythrocytes and 10,000 to 5,000 leukocytes per cubic millimeter. Cultures of 
blood and of materials from the throat were negative for recognized pathogens. 
Significant with relation to our series of patients were the roentgenograms, which 
showed hyperplastic periosteal reaction of both radiuses and ulnas as well as of 
the nasal bones. He was given 125 to 300 mg. of ascorbic acid and multiple 
vitamins in addition to transfusion and dietotherapy. 





SMYTH ET AL—A NEW SYNDROME? 


COMMENT 


These résumés of 5 young and 2 older infants, 5 girls and 2 boys, 
showed no common factor in ancestry or seasonal occurrence. In com- 
mon, they did present noticeable irritability, anemia and fever. In the 
group of 5 young infants, early onset, at 2 to 4 months of age, and 
pronounced leukocytosis of long duration were common factors. Per- 
haps the most remarkable common condition in this group was the 
peculiar mandibular swelling which gave them strikingly similar facies. 
That this peculiar facies was responsible for attention being focused on 
the group, we admit, but we doubt that it is necessarily a part of the syn- 
drome. If it is not part of the syndrome there is the likelihood either that 
cases have been missed or that the diagnosis has been confused. The 2 
older infants did not have the typical facies but had the widespread 
periosteal new bone formation, while 1 of the small infants had the 
typical facies and clinical picture without any roentgenologic evidence 
of periosteal involvement. 

Our studies and the reports from our colleagues who saw these 
infants in the acute stages led to the consideration of the following as 
differential diagnoses : 


1. Scurvy 
2. Infection 
(a) nonspecific 
(b) specific 
(1) congenital syphilis 
(2) tuberculosis 
. Traumatic periostitis 
(a) of the newborn 
(b) of older persons (Tietze’s disease) 
4. Pulmonary osteoarthropathy 
5. Sarcoma 


Scurvy.—The progress in knowledge regarding scorbutus has been 
remarkable since the report of Barlow,? by which scurvy, previously 
called acute rickets, was differentiated from rickets. Splendid studies, 
both experimental and clinical, have given us a much more scientific 
understanding of the uses of vitamin C and the results of its deficiency. 
The roentgen picture of early scurvy has been described by Axel Hojer * 
in Sweden and in our country by Park,* Kato,® Pelkan * and others. 


2. Barlow, T.: - Med.-Chir. Tr. 66:159, 1883. 

3. Hdjer, J. A.: Acta pediat. (supp.) 3:8, 1924. 

4. Park, E. A.; Guild, H. G.; Jackson, D., and Bond, M.: Arch. Dis. Child- 
hood 10:265 (Aug.) 1935. 

5. Kato, K.: Radiology 18:1096 (June) 1932. 

6. Pelkan, K. F.: Roentgenogram in Early Scurvy, Am. J. Dis. Child. 30: 
174 (Aug.) 1925. 
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The infants whose histories we have related were, with 2 exceptions, 
under 7 months of age. In general, it is accepted that scurvy is uswally 
not manifest in infants under 6 months. However, Hess‘ reported the 
case of a patient 414 months of age, McLean § that of 1 of 3 months, and 
Jackson and Park ® have discussed the evidence for congenital scurvy 
in a newly born infant. Such cases are invariably related to faulty 
maternal and infant diet, while in our histories this was not the fact. 
There was no clinical evidence of hemorrhage, and there was no beading 
typical of scorbutus. More important, however, is the fact that the 
sites of periosteal involvement in our patients were, to say the least, 
remarkable: mandible, rib and clavicle as well as the long bones. The 
roentgenologic signs of scurvy, which usually precede subperiosteal 
hemorrhage, the Triimmerfeld zone, the zones of rarefaction, the over- 
extension and poiriting of the corners and the ground glass appearance of 
the shafts, were slight, if present at all. No clefts or lattice fractures 
were present. As for the periosteal reaction, the extensive involvement 
of the shaft rather than of the epiphyseal areas must be considered 
unusual, especially when our biopsy did not disclose the usual hemor- 
rhage as the basis for periosteal elevation. 

Hagmann,” in 1937, reported a case of “active scurvy in an infant 
receiving orange juice.” The baby was a 3 month old girl with the 
chief complaint of “swelling of the face and right leg.” The maternal 
and the infant diet were abundant in quantity and quality. No picture 
was printed, but the description of the mandibular swelling without 
bleeding gums strongly suggests our syndrome. The reprint of the 
-roentgenogram shows extensive periosteal calcification, with the lami- 
nated appearance along the entire shafts of both tibia and fibula. There 
was reported “a crevice on the medial lower end of the right femur and 
ground glass appearance of the bones.” Subsequent roentgenograms 
showed calcification of subperiosteal hemorrhage (this we question as 
being hemorrhage in the absence of biopsy as well as of what Hagmann 
calls “other typical scorbutic changes”). The presence of fever, nega- 
tive tuberculin reactions and serologic reactions for syphilis together 
with some leukocytes in the urine and anemia were listed. The 
Rumpel-Leede test gave negative results. No determinations of blood 
levels of vitamin C were reported. Three transfusions were given and 
large amounts of vitamin C were administered parenterally. He 
attributed the improvement to the latter and postulated that the failure 


7. Hess, A. F.: Scurvy, Past and Present, Philadelphia, J. B. Lippincott 
Company, 1920. 

8. McLean, S.: Arch. Pediat. 35:477 (Aug.) 1918. 

9. Jackson, D., and Park, E. A.: J. Pediat. 7:741 (Dec.) 1935. 

10. Hagmann, F. A.: J. Pediat. 11:480 (Oct.) 1937. 
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of oral administration was due to faulty absorption. How unfortunate 
that a blood level of vitamin C was not obtained to answer this 
hypothesis ! 

Hess and Benjamin ™ had previously assumed that there might be © 
a destruction of vitamin C in the intestinal tract, on which basis the case 
reported by Levy, Greenstein and Berenberg,’* in 1941, is also claimed 
as an instance of atypical scurvy in a patient receiving orange juice. 
Their patient was a Negro infant of 4 months. She had facial edema 
and indurated arms, and the subcutaneous tissue in this area was of a 
“bony consistency.” A biopsy was reported as “consistent with sub- 
periosteal new bone formation in association with scurvy and not with 
primary aseptic necrosis.” Vitamin C parenterally administered was 
considered effective, although, as in Hagmann’s case, vitamin C levels 
in the blood were not given. 

Ellis 7* reports a case of a boy 6% months of age, born by forceps, 
with irritability of several weeks’ duration. Both forearms were swollen 
along the ulna. No mention is made of facial edema. Erythrocytes 
were found in the urine, and there was a leukocyte count of 11,800 per 
cubic millimeter. Reaction to a tourniquet test was negative. There 
was severe periostitis along the whole shaft of both ulnas disclosed by 
roentgenogram, but “no evidence of scurvy.” He was given 60 cc. of 
orange juice and 3 minims (0.19 cc.) of adexolin (a preparation con- 
taining 12,000 international units of vitamin A and 2,000 international 
units of vitamin D per cubic centimeter) twice a day. After initial 
improvement he was readmitted, having had a relapse. Ellis considered 
his condition to be a low grade infection or atypical scurvy. Syphilis 
was ruled out. There was difficulty in explaining the distribution of 
periosteal involvement and no convincing evidence of infection. 

The report of Benninghoven ** is too brief to admit of comparison. 
However, Dr. Benninghoven showed one of us the roentgenograms 
which exhibited the same extensive and peculiar distribution of periosteal 
involvement. Leukocytosis and fever were present. This may likewise 
fit in with our group of patients. Orange juice by mouth was ineffective. 
Vitamin C, administered parenterally, seemed beneficial. 

It is obvious that our studies show a lack of the characteristics of 
vitamin C deficiency of the usual case of scurvy. The periosteal reaction 
is more extensive and out of proportion to other changes and has a 


ll. Hess, A. F., and Benjamin, H. R.: Proc. Soc. Exper. Biol. & Med. 31: 
855 (April) 1934. 

12. Levy, W.; Greenstein, N. M., and Berenberg, A. R.: Arch. Pediat. 58: 
168 (March) 1941. 

13. Ellis, R. W. B.: Proc. Roy. Soc. Med. 32:139 (Jan.) 1939. 

14. Benninghoven, C.: California & West. Med. 50:278 (April) 1939. 
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peculiar distribution. Vitamin C levels do not support the supposition 
that the primary disturbance is faulty absorption (as Hagmann, Levy 
and others suggested). If we were to draw an analogy with prolonged 
subacute avitaminosis, such as is seen in the studies of Spies,’ in 
Birmingham, Ala., we would expect to have maternal and infant dietary 
histories of a different nature than those reported. The age is itself 
against this. It is conceivable, however, that, as in resistant rickets, 
massive doses would be effective if there were a metabolic error in the 
utilization of the vitamin. But we are again confronted with the failure 
of a spectacular response to vitamin C so characteristic of other vitamin 
deficiencies in the very young, with relapses occurring despite massive 
doses and with the absence of scorbutic changes other than periostitis. 

Infection —This is suggested by the presence of fever and leuko- 
cytosis and by the frequently encountered evidence of infection of the 
upper respiratory tract. Four of the infants had received sulfonamide 
compounds on the basis of infection, but the response was poor. Further- 
more, the distribution of periosteal reaction is far more suggestive of a 
metabolic condition. The condition of 2 of our patients, R. S. and 
P. B. (cases 4 and 5), suggested osteomyelitis or sinusitis, but in no 
case did cultures of material from the nose and throat, of urine, of blood 
or even of biopsy specimens yield a significant pathogen. We must 
confess we have not made virus studies, and infection cannot be 
entirely dismissed, but so far it seems more remote than that of a 
metabolic condition. It would seem that a mild infection of the 
respiratory tract is often present, which may be precipitating or com- 
plicating a metabolic upset. 

The specific infections, syphilis and tuberculosis, can be ruled out. 
In our patients serologic reactions for syphilis and tuberculin reactions 
were repeatedly negative. The family histories and the two biopsies 
were noncontributory. Concomitant findings were lacking. However, 
returning to the literature, we have found two reports from Vienna by 
Chiari ?* on “Periosteal Reactions in Non-Syphilitic Children During 
the First Three Months of Life ;” his data are minimal and we strongly 
suspect that he is dealing with a group similar to ours. 

Traumatic Periostitis—Two of our infants had histories of falls 
before the onset of their illness. Pediatricians have learned to evaluate 
such histories, and certainly the areas involved showed no correspond- 
ing periostitis (back of head), while areas remote from the injured 
site were involved. In these 2 infants, as well as in those without 
history of possible injury, the periosteal reaction was far too generalized. 


15. Spies, T. D.; Chinn, A. B., and McClester, J. B.: Severe Endemic Pellagra, 
J. A. M. A. 108:853 (March 13) 1937. 
16. Chiari, O.: Acta pediat. 22:436, 1938. 
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Mention might be made of Tietze’s disease, a nonsuppurative, non- 
specific swelling of the rib cartilage occurring in adults. The reports 
we have read are limited in their scope, but in them the disease is 
clearly associated with definite injury to the ribs (Wrench? and 
Gill?*). Probably of the same nature as Tietze’s disease is the “serous 
periostitis following trauma” reported on by Heinemann.’ 

More significant are the cases of “traumatic ossifying periostitis of 
the newborn” reported by Snedecor, Knapp and Wilson” in 1935. 
Their patients were young infants in the first trimester who on 
roentgenologic examination showed “an ossifying periostitis about the 
proximal epiphyses.” They expressed the belief that the condition is 
associated with an injury at the time of a breech delivery and due to 
traction on the legs and arms. Such was the history of their patients. 
They believe that the tearing or stripping of the periosteum of the 
femur or humerus is but a part of the hemorrhage from tearing of 
muscle and fascia. Their differential diagnosis involved osteomyelitis, 
epiphysitis, myositis ossificans and sarcoma. They suggested that 
roentgenograms taken seven to fourteen days after such traumatic 
breech delivery would show this injury. However, their own roentgeno- 
grams were taken later and have a definite suggestion of similarity to 
those of our patients. 

The paucity of reports on this subject leaves us somewhat skeptical 
about the foundation on which to conclude that ossifying periostitis 
of the newborn is either due to trauma or related to breech delivery or 
even limited to the newborn period. None of our patients were born 
with breech presentation, and only 2 were delivered by forceps. 
Moreover, the acute symptoms did not appear until they were 2 to 3 
months of age. 

A report by M. Sereghy ” titled “Traumatic Ossifying Periostitis of 
the Femur Erroneously Diagnosed as Sarcoma” was not available. The 
title suggests a similarity to the disease of our patients, but we can only 
guess as to whether detailed studies were made. As in one of our 
cases, sarcoma had been considered because, we presume, of the 
laminated periosteum typical of Ewing’s sarcoma. Perhaps Sereghy 
too found multiple involvement ; perhaps also, as with us, biopsy failed 
to support the suggestion of sarcoma. 


17. Wrench, G. T.: J. Indian M. A. 12:146 (Feb.) 1943. 

18. Gill, A. M.; Jones, R. A., and Pollack, L.: Brit. M. J. 2:155 (Aug. 8) 1942. 

19. Heinemann, O.: Berl. klin. Wchnschr. 53:1339 (Dec. 11) 1916. 

20. Snedecor, S. T.; Knapp, R. E., and Wilson, H. B.: Surg., Gynec. & 
Obst. 61:385 (Sept.) 1935. 

21. Sereghy, M.: Roéntgenpraxis 10:418 (June) 1938. 
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Pulmonary Osteoarthropathy.—As studied in detail by Compere and 
Adams,” pulmonary osteoarthropathy may present extensive periosteal 
new bone formation, along with clubbing of the fingers and toes. This 
involvement, secondary to intrathoracic lesions, is sometimes referred to 
as Bamberger-Marie disease. The periosteum often presents the lami- 
nation or onion-peel appearance, suggesting again Ewing’s tumor. There 
is also a resemblance to some forms of tuberculosis. Compere and 
Adams tried to produce the condition experimentally, since it is supposed 
to be related to a mechanical factor in blood stasis. They were unable to 
do so, ‘but their clinical studies showed beyond all shadow of a doubt 
that it did not essentially depend on infection. Meier ** commented on 
a case of hyperplastic periostitis in a 3 month old infant. He mentioned 
chronic pulmonary disease, heart disease and syphilis as possible but 
unlikely etiologic factors. 

In 2 of our patients mediastinal shkidows suggesting thymus had 
promoted roentgen therapy to that organ. One patient had a media- 
stinal shadow but was not treated. Yet even in these patients the 
evidence of a mediastinal pathologic condition was not convincing, and 
in all our patients the course under observation was one of improvement 
and ultimate recovery—quite different from those with conditions 
usually reported as pulmonary osteoarthropathy. However, one is 
unable to say with finality whether some temporary blood stasis, such as 
might mechanically produce the periostitis, was present in our patients. 

Two additional reports from the current literature should be men- 
tioned. Eéry and Gardos** report a case of “hyperplastic periostitis 
combined with a vegetative neurosis in a nursling.” Despite its appear- 
ance abroad during wartime, the article was available through the 
Surgeon General’s Library. The patient was a 9 month old boy with 
infection of the respiratory tract (“grip”). A roentgenogram revealed 
a mediastinal shadow interpreted as persistent thymus and definite 
periosteal new bone formation along radius, ulna, tibia, fibula, femur 
and humerus, with the same bizarre onion-peel lamination characteristic 
of our cases. While congeniteal defects, malnutrition and eczema were 
complications in his case, the results of laboratory studies were similar 
to ours. They considered infection ; intoxication (fluorine, phosphorus) ; 
Barlow’s disease (scurvy) ; endocrine dysfunction, and circulatory dis- 
turbance (stasis). 

The absence of hemorrhagic tendency, the lack of typical bone con- 
ditions and the failure of parenterally administered vitamin C ruled 


22. Compere, E. L.; Adams, W. E., and Compere, C. L.: Surg., Gynec. & 
Obst. 61:312 (Sept.) 1935. 

23. Meier, A.: Arch. f. Kinderh. 109:223, 1936. 

24. Eéry, L., and Gardos, S.: Kinderarztl. Praxis 13:213 (Aug.) 1942. 
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out Barlow’s disease. Some improvement seemed to follow roentgen 
therapy of the thymus, but this was not permanent. Because of the 
extreme irritability, the hypotonia and the restless sleep, the author 
emphasized the possibility of a vegetative neurosis. 

The report by Klotz,?° from Liibeck, “On a Strange Case of Hyper- 
plastic Periostitis of Undetermined Etiology (Fluorine Poisoning?) in a 
Nursling” suggests a resemblance to these cases. As yet the article has 
not been obtained, and details are lacking. 

One of us (W. S.) while on the house staff at the Babies Hospital 
called attention to a similar group of patients in that clinic. An exchange 
of data revealed that independently the two clinics had made somewhat 
similar studies, and in neither place was the causation or exact nature of 
the disease clearly understood. It was agreed that publication of case 
reports of both groups would be of value. 


SUMMARY 


There occurs in infants, and perhaps in older children, a condition 
characterized by irritability, fever and anemia with leukocytosis. The 
most constant observation is a varying degree of periosteal reaction 
producing new bone and giving a laminated, onion-peel appearance. 
While strongly suggesting scorbutus, the sites of involvement, the 
absence of related signs of scurvy, the vitamin C levels and the failure 
of response to the vitamin, as’ well as the absence of evidence of hemor- 
rhage by biopsy, speak against vitamin C deficiency. It is conceivable 
that a refractory utilization of vitamin .C, comparable to “resistant” 
rickets, needs investigation as a differential consideration. 

Five infants are reported on, all of whom had a brawny facial edema 
associated with soft tissue swelling over the mandibular periosteum and 
presenting a similar facial appearance. 

Traumatic periostitis, particularly that of the newborn, is most 
unlikely, and we suggest that some of the cases reported under that 
diagnosis may well be of a nature similar to that of our cases. 

Infection, usually mild, of the upper respiratory tract was present 
in most cases. Cultures of various types, including those from biopsy, 
have shown no recognized pathogen. -Specific infections, such as tuber- 
culosis and syphilis, have been ruled out. No virus studies were made. 

The diagnosis of sarcoma, which is suggested by the lamination of 
the periosteum, is not supported by biopsy or by the favorable course 
of the condition under observation over a period of time. 

Some of the patients presented evidence of mediastinal pathologic 
conditions. Roentgen therapy to the thymus region was, however, of 


25. Klotz, M.: Arch. f. Kinderh. 117:267, 1939. 
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doubtful value. If the disease is due to stasis of circulation with result- 
ing generalized hyperplastic periostitis, as is suggested by Compere’s 
studies, the findings are scant in contrast to the usual clinical basis for 
pulmonary osteoarthropathy. 

Fluoride or other poisons suggested in German reports seem unlikely 
causes but have not been ruled out. 

A metabolic defect is strongly suggested by the rather generalized 
periosteal reaction and the fact that biopsy in 2 instances revealed 
almost identical pathologic changes of muscles, suggesting dystrophy. 
Because of the extreme irritability and restlessness of the patients, a 
vague similarity to acrodynia is suggested. Some of the prominent 
vegetative factors are missing in this syndrome, but in both, metabolic and 
infectional factors are suggested. : 

No specific therapy can be suggested in the absence of an adequate 
etiologic explanation for the condition. Sulfonamide compounds are 
ineffective ; penicillin has not been tried. Transfusion, massive doses of 
vitamin C- and liver extract by injection seem logical as supportive 
measures. The prognosis is good. 

In conclusion, we believe that the patients we have studied, those 
observed in another clinic 3,000 miles (4,800 kilometers) distant and 
many studies reported in the literature, but under varied titles, probably 
represent a syndrome more extensive than at present recognized. 


The departments of pathology, radiology and surgery of the University of 
California Medical School cooperated in this study. 





CAUSES OF DEATH OF CHILDREN ON THE 
ISTHMUS OF PANAMA 


MAJOR B. H. KEAN 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


ELIABLE data concerning the causes of death of children-in the 

tropics are rarely available because permission for autopsies are 
obtained from the natives with difficulty and laboratory facilities are often 
inadequate. It seemed worth while, therefore, to utilize the unique 
advantages of this institution and compile these data from the records. 


During the period 1904 to 1944,' 14,304 autopsies were performed 
in the Board of Health Laboratory, Gorgas Hospital, Ancon, Canal 
Zone. (The high autopsy rate of 68 per cent can be explained, in part, 
by the fact that the morticians who are employed at the Board of 
Health Laboratory obtain permission for autopsies.) In this series 
were 2,132 autopsies on children aged 10 years or less. The bodies 
came from Gorgas Hospital (known until 1927 as Ancon Hospital), 
Colon Hospital and Canal Zone dispensaries, and in many instances a 
coioner’s inquest had been held. They represented a wholly adequate’ 
proportion of all deaths in the Canal Zone. In addition, some bodies 
came from the cities of Panama and Colon, Republic of Panama. The 
autopsies were complete, including examination of the brain, and his- 
tologic sections were prepared in practically all cases. The work was 
done by twelve pathologists who have been on duty at the laboratory 
under the aegis of the late Dr. Samuel T. Darling, who was chief of 
the laboratory from 1906 to 1915, and Dr. Lewis B. Bates (now Colonel, 
Medical Corps, Army of the United States), who has been chief since 
1919. Hence, there has been a considerable degree of consistency in 
the method of classifying the causes of death. 

Three main racial groups constituted the bulk of the autopsy popu- 
lation: (1) British West Indian Negroes, (2) Panamanian mestizos 
and (3) United States white citizens. The British West Indian chil- 
dren were the children or grandchildren of laborers brought to the 


From the Board of Health Laboratory, Gorgas Hospital, Ancon, Canal Zone. 
1. The period covered fell somewhat short of forty years, the exact dates 
being Oct. 21, 1904 to Nov. 7, 1943. 
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Isthmus of Panama during the construction period of the Panama Canal. 
Most of them lived in overcrowded Negro communities in sanitated 
areas on the Canal Zone, although some lived on land leases (farms) 
or in the cities of Panama or Colén. The Panamanians were mostly 
mestizos, of mixed Indian and Spanish blood with a sprinkling of Negro 
blood, who lived in the cities of Panama or Colén or in unsanitated 
or poorly sanitated districts in the Republic of Panama. Often they had 
little medical attention and were brought to the hospital when death 
seemed imminent. Those listed as United States citizens were children 
of white employees working on the Panama Canal, who had come from 
all parts of the United States. Most of the children had been born and 
raised on the Isthmus. They lived in sanitated communities, the 
standard of living being similar to that of middle class homes in the 


United States. 
METHOD 


At the end of each protocol, the pathologist who performed the autopsy 
recorded the cause of death and assigned a number based on that edition of the 
“International List of Causes of Death” in current use. In this study my col- 
leagues and I assigned a new number to the recorded cause of death, using as 
a classification the most recent edition of the “Manual of the International List 
of Causes of Death” (fifth revision, 1938).2 In order to demonstrate certain 
trends, the autopsies were divided into three equal groups, each containing 711 
cases. Group I (first third) covers the years 1904 to 1920, group II (second 
third) the years 1921 to 1930 and group III (final third) 1931 to 1944. The 
use of the sulfonamide compounds was introduced in Gorgas Hospital in 1937. 
For this reason group III (final third) was further divided into two equal parts, 
the second part covering the period 1937 to 1944. 

In listing the final cause of death, it was the policy to employ the fundamental 
or primary cause rather than the terminal cause. Contributory causes do not 
appear in these data. Percentages have been omitted to keep the tables as 
simple as possible. They can be calculated with ease for any disease in which 
the reader may be interested. 

Although concepts of some diseases have changed considerably in the past 
forty years, the individual protocols were not reviewed with the purpose of 
reassigning different causes of death. The only assignment was that of the 
number of the disease in the most modern International List. The International 
List number has been omitted’ for those diseases which did not occur in this 
series, for example, cholera, tularemia and kala-azar. 

The table can best be followed by those who have had considerable experience 
with the “Manual of the International List of Causes of Death” or by those who 
consult the volume while reviewing the table. 


2. Manual of the International List of Causes of Death, United States 
Department of Commerce, Bureau of the Census, 1940. 
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ANGLES OF CLEARANCE 


A Method for Measuring the Cardiac Size of Children with Rheumatic Heart Disease 
(A Comparison with the Cardiothoracic Index) 


C. BERKELEY McINTOSH, M.D. 
AND 


ROBERT L. JACKSON, M.D. 
IOWA CITY 


HE use of the angle of clearance as a fluoroscopic method for 

measuring cardiac size was devised by Wilson * in 1934. After com- 
paring it with other methods of measuring the size of the heart of 
patients with rheumatic heart disease, she concluded that the angle 
of clearance differentiated the normal from the abnormal heart with 
greater frequency. 

A study of the angle of clearance and its reliability as a measure- 
ment of cardiac size was made at this clinic by Jackson and his associ- 
ates? in 1943. Only normal children were included in this study, and 
some modifications of Wilson’s technic were made. The most signifi- 
cant one was the measurement of two angles instead of one. It was 
found that the left dorsal border of the cardiac silhouette cleared the 
spinal column at two points: the first, that at which the cardiac border 
was separated from the projection of the transverse processes of the 
vertebrae, and the second, that at which the cardiac border was separated 
from the anterior border of the bodies of the vertebrae. These two 
points were designated as the first and second angles of clearance. The 
mean value for the first angle was found to be 51.8 degrees and for the 
second angle 63.2 degrees. The standard deviations were 5.8 and 7.4 
respectively. The addition of the second angle seemed to be of impor- 
tance only as a check on the accuracy of the first angle. The authors 
concluded that the angle of clearance was valuable as a supplementary 
means of studying the heart if the examination could be repeated and 
subsequent examinations could be compared. .A more critical evalua- 


From the Department of Pediatrics, State University of Iowa College of 
Medicine. 

Read by title at the Eighteenth Annual Meeting of the Central Society for 
Clinical Research, Nov. 2 and 3, 1945. 

1. Wilson, M. G.: Clinical Radioscopic Studies of the Heart in Children, 
Am. J. Dis. Child. 47:750 (April) 1934. 

2. Jackson, R. L.; Einstein, R. A. J.; Blau, A., and Kelly, H. G.: Angle 
of Clearance of the Left Ventricle as an Index to Cardiac Size, Am. J. Dis. 
Child. 68:157 (Sept.) 1944. 
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tion of the method was postponed until its use for subjects with 
rheumatic heart disease could be adequately studied. The present 
communication is the report of such an investigation. 

The cardiothoracic index was chosen for comparison with the angles 
of clearance because it is a simple, well standardized and ‘widely used 
measurement of cardiac size. Although it has been recognized for 
some time that the index does not reflect minimal degrees of cardiac 
enlargement, its use has been continued because the more refined methods 
of measuring the heart are technically more complicated. At this clinic 
the cardiothoracic index was used almost exclusively for determination of 
size of the heart until a few years ago, when our experience with the 
angles of clearance began. 

PLAN OF STUDY 


Designed to answer two primary questions, the study was divided into two 
sections involving separate groups of patients. The purpose of the first section 
was to determine whether one can detect smaller degrees of cardiac enlargement 
by the use of the angles of clearance than by the use of the index. Children who 
had unequivocal histories of rheumatic fever but who had had no physical or 
laboratory signs of activity of the disease for some time before the study was 
begun were selected to comprise the first group of subjects. The qualification 
“inactive” was insisted on to make sure, in so far as possible, that the hearts 
of the children would be of constant size throughout the two year period during 
which serial angle and index measurements were being made on them. Sixty-one 
such persons were found to be suitable for study. Several readings of both angles 
and the index were made at three to six month intervals for each child. The 
figures finally recorded for each child’s angles were arrived at by averaging at 
least three readings, none of which varied more than 4 degrees from the others. 
The cardiothoracic index listed for each subject was an average of at least three 
readings which checked to within 4 per cent of each other. The patients were 
divided into five categories according to the degree of cardiac enlargement each 
had as determined by physical examination alone. The groups were designated 
by arithmetical signs and defined as follows: 

+ Group: The children who had questionable heart disease without a definite 
murmur and without enlargement. 

1+ Group: The children who had a definite murmur but no enlargement. 

2+ Group: The children who had questionable enlargement as well as a 

definite murmur. 

3+4- Group: The children who had a moderate degree of enlargement demon- 

strable by physical examination. 

4+ Group: The children who had marked enlargement elicited by physical 

examination. 

The purpose of the second section of the study was to determine whether or 
not the angles and the cardiothoracic index follow the same trend simultaneously 
in those children who have active carditis and in whom the heart is changing in 
size with subsidence of the active phase of rheumatic fever. For this part of the 
study patients were selected who had active carditis as judged from physical 
and laboratory data. Longitudinal readings of the angles and index of each child 
were made at two week intervals during the active phase of the disease and were 
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continued at longer intervals into the inactive phase until the readings reached 
a stable level—that is, until the heart was no longer changing in size. Sixteen 
such patients were studied, and graphs of their angles and indexes were analyzed. 


The reader is referred to the article written by Jackson and his associates ? 
for a detailed description of the technic used for measuring the angles of clearance. 
Each child was seated directly behind and facing the fluoroscopic screen. He was 
then rotated slowly to his right until the shadow of the posterior border of the heart 
cleared the shadow of the transverse processes of the vertebrae. The angle through 
which the patient had been turned was read as the first angle of clearance. 
Rotation of the patient was then resumed and continued until the shadow of 


TABLE 1.—Angles of Clearance and Cardiothoracic Index of Children 
with Inactive Rheumatic Heart Disease 








First Second First Second 
Angle, Angle, Index, Angle, Angle, Index, 
Group Patient Degrees Degrees per Cent Group Patient Degrees Degrees per Cent 
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the posterior border of the heart cleared the shadow of the anterior edge of the 
bodies of the vertebrae. The reading taken at that point was recorded as the 
second angle of clearance. In the present study readings above 57 degrees for 
the first angle and above 70 degrees for the second angle were considered to. be 
abnormal. These figures are each 1 standard deviation above the respective normal 
means of 51.8 and 63.2 degrees for the two angles as determined by this technic. 
The cardiothoracic indexes were computed from diameters measured from standard 
teleorentgenograms and were considered to be abnormal when they were over 50 
per cent. 


OBSERVATIONS 


Part 1—The 61 patients with inactive rheumatic heart disease were 
classified by physical examination as previously outlined. Four patients 
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were found to belong to the 4+ group, 10 patients to the 3-+- group, 6 
patients to the 2++ group, 23 patients to the 1+ group and 18 patients to 
the + group. Table 1 lists the angles and index for each of these sub- 
jects. In comparing the angles with the index of each person large 
discrepancies were found in only 2 instances. For patients 36 and 59, 
both angles were elevated above normal but the index for each was below 
40 per cent. The explanation for these discrepancies was obscure. 

In table 2 are presented the mean values and the highest and lowest 
values for the angles and index of the patients in each category of cardiac 
enlargement. Both of the angles and the index for all patients in groups 
3-+- and 4+ were well above their respective top normal values. This 
would be expected from the fact that all the patients in these groups had 
definite enlargement of the heart elicited by ordinary physical examina- 
tion. In group 3+ the first angle was definitely above normal in one 
third of the patients only. The cardiothoracic index for 3 of the 6 patients 


TABLE 2.—Mean Values add Ranges of Angles of Clearance and Cardiothoracic 
Index for Groups of Patients Catalogued According to the Amount 
of Cardiac Enlargement Elicited by Physical Examination 











Second Angle, Index, 





Degrees per Oent 
Group “ Mean Range Seer _ Mean Range * “Mean Range i 
Normal 61.8 63.2 46 
~ 4 53 43 - 58 67 53 - 80 42 37 - 48 
1+ 54 50 - 61 71 62 - 82 44 39 - 48 
2+ 55 52 - 63 73 70 - 76 50 47 - 53 
3+ 63 60 - 65 81 80 - 90 55 53 - 60 
4+ 65 63 - 67 90 84 - 90 69 64 - 71 





of this group was abnormal. The second angle was above normal, how- 
ever, for all but 1 of the patients included in this group. Although the 
mean values for group 1+ were slightly higher than those for group +, 
the ranges of the angles and indexes for these patients were very wide, 
and the high and low values were nearly identical for the two groups. 
Statistical tests (¢ test) proved also that there was no significant differ- 
ence between the mean values of the respective angles and the indexes 
of the + and 1+ groups. 

The most significant facts gleaned from the study of these patients 
were as follows. Of the 41 patients comprising groups + and 1 +, none 
had a cardiothoracic index value above the normal range. The second 
angle was elevated above the upper limits of normal in 17 (40 per cent) 
of these patients. The first angle was elevated above normal in 5 (12 per 
cent). 

Part 2.—The 16 patients with active rheumatic heart disease were 
given fluoroscopic examinations approximately every two weeks, and 
the angles of clearance as ‘well as the cardiothoracic index values were 
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plotted on graphs. Curves representing changes in size of the heart as 
measured by both methods were then available for comparison. Table 3 
lists the readings of the angles and the cardiothoracic indexes for each 
patient. The first three columns are the figures which were obtained 
at the beginning of the active phase of each patient’s illness. The second 
three columns are the readings taken after the disease had become 
inactive in each patient and the heart was no longer changing in size. 

A study of table 3, supplemented by a few observations obtained 
from scutiny of the graphs plotted for these patients, yielded the follow- 
ing facts: For 10 of the 16 children both of the angles and the index 
were elevated above the upper limits of norma! during the active phase 
of the disease. For 3 of these subjects both of the angles and the index 
remained above normal after the disease had become inactive and the 


TaBLeE 3.—Initial and Final Angles of Clearance and Cardiothoracic Indexes of 
Patients Followed from the Active to the Inactive Stages of Rheumatic Fever 








Initial Readings Final Readings 
A. een 





t » F ™~ 


First Second First Second 
Angle, Angle, Index, Angle, Angle, Index, 
Patient Degrees Degrees per Cent Degrees Degrees per Cent 


86 60 59 70 60 
52 C«w 70 44 42 52 42 
66 50 51 62 50 
68 43 40 
75 47 
74 49 
57 
54 
45 
57 
47 
47 
63 
50 
71 
39 
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size of the- heart had become stationary. For 4 of the 10 patients the 
index fell to within normal range while both of the angles remained 
above normal. For 1 of the 10 children only the second angle remained 
elevated, and for 2 of them the second angle and the index remained 
high while the first angle finally fell to a normal level. For 1 of the 
remaining 6 patients both angles were elevated, the index was normal 
during the active stage of carditis and the readings remained in the same 
respective brackets throughout the course of the disease. For 1 other 
patient only one angle, the second one, was high initially, but the first 
angle and the index later rose above normal also. The other 4 of the 16 
children all had normal angles and indexes at the beginning of their dis- 
ease. For the first 2 of these subjects all three readings remained below 
the upper limits of normal throughout the course of the disease, and for 
the other 2 the second angle finally rose above normal while the first 




















362 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


angle and the index remained below the upper limits of normal. For 13 
of the 16 patients, the second angle remained high even after the heart 
had become stationary in size. For 9 of the 16 children the first angle 
remained high. For only 5 patients did the index also remain above 
50 per cent. The trends of the angles as compared with the trend of the 
index were significantly different in only 1 instance. The angles and the 
index fell simultaneously as the disease progressed from the active to the 
inactive stage. Even though the index was within normal range initially, 
it later fell to a lower level whenever the angles became smaller. 


COMMENT AND CONCLUSIONS 


The results of this study confirm Wilson’s original conclusions regard- 

ing the value of the angle of clearance. The angles of clearance do indi- 
cate an increase in cardiac size in a much larger number of persons who 
have had rheumatic heart disease than does measurement of the cardio- 
thoracic index. The second angle indicates a greater percentage of 
enlarged hearts in rheumatic subjects than does the first angle. There 
was a total of 77 rheumatic subjects with varying degrees of cardiac 
damage included in this study. The second angle of clearance was ele- 
vated above the high normal limit of 70 degrees in 68 per cent of these 
patients. The first angle was above the normal of 57 degrees in 41 per 
cent. The cardiothoracic index was above the normal value of 50 per cent 
in only 35 per cent of the children. If the patients who have a large degree 
of cardiac enlargement are eliminated and only those with lesser degrees 
of enlargement are considered, the greater accuracy of the angles over 
the index becomes more obvious. In the two groups of patients who had 
no enlargement elicitable by physical examination, none had an elevated 
index while 40 per cent had an elevation of the second angle and 12 per 
cent had an abnormally high first angle of clearance. Both the angles and 
the index follow the same trend during the course of rheumatic fever, 
neither one continuing to change to an appreciable degree after the other 
has become stabilized. However, after the inactive phase of the disease 
has been reached, many of the indexes which were elevated above normal 
during the active stage will have fallen to high normal levels while the 
angles of the same patients will continue to be elevated above the upper 
limits of normal. 

It was suggested that 50 per cent might not be the correct value for 
use as the upper limit of normal for the cardiothoracic index of the child. 
The original studies on the index were made with adult patients. A 
search of the literature failed to reveal any studies of the index which had 
been made on juvenile subjects exclusively. Fortunately, in 1935 
Josephi * published a study on the measurement of the heart in normal 


3. Josephi, M. G.: Measurement of the Heart in Normal Children, Am. J. 
Dis. Child. 50:929 (Oct.) 1935. 
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children. The study was based on measurements taken from 418 teleo- 
roentgenograms of 101 boys and 95 girls between 2 and 14 years of age. 
This author was not interested in the cardiothoracic index and did not 
compute it for these subjects, but he did record both the diameter of the 
chest and the transverse measurements of the heart. From these figures 
the indexes were computed. The resulting data are listed in table 4. 
The figures in the last column show that 50 per cent is probably the 
value which should be considered as the high normal limit of the index 
for children as well as for adults. It is informative to note the wide ranges 
in the normal values, and one should realize that a rheumatic subject 
may have a cardiothoracic index which is well within the normal range 
and yet have enlargement of the heart. It has been frequently observed 
that a child will have an initial index reading of 48 per cent which drops 
to 40 per cent after the active stage of rheumatic fever has subsided. 
The same consideration must be kept in mind when interpreting individ- 
ual angles of clearance. j 


TABLE 4.—Values for the Cardiothoracic Index of Normal Children Seven 
to Eleven Years of Age as Computed from Josephi’s Data 








Standard 
Deviation Mean + 
Mean, (8. D.), 18. D., 
per Cent per Cent per Cent 


46.5 3.9 50.4 
46.2 3.8 50 





The inherent error of the method for the angles of clearance is directly 
dependent on the examiner’s experience with the method. The first angle 
is easily differentiated in most cases, and one can depend on the accuracy 
of the reading after some practice. The second angle is technically more 
difficult to read. In a few subjects it is impossible to define it clearly 
because the contrast between the densities of the roentgen shadows is too 
slight. No reading above 90 degrees for the second angle is possible, but 
when the heart is greatly enlarged it is sufficiently accurate to record the 
angle as 90-++ degrees. When the second angle can be clearly defined 
on the fluoroscopic screen, as it can be in the majority of cases, its accu- 
racy is comparable to that of the first angle. 

The practical use of the angles of clearance has definite limitations. 
Any quantitative fluoroscopic examination is time consuming and requires 
much practice before proficiency is acquired. The angles of clearance 
are of more aid in diagnosing rheumatic heart disease in questionable 
cases than is the cardiothoracic index. However, the change in cardiac 
size, rather than the actual size of the heart at any specified time, is the 
significant clinical fact that interests the examiner while he is caring for 
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a child with rheumatic heart disease. Both the angles and the index 
appear to reflect changes in size of the heart equally well. 


SUMMARY 


Seventy-seven children with rheumatic heart disease were studied 
in an effort to compare the relative accuracy of the angles of clearance and 
the cardiothoracic index in detecting small degrees of cardiac enlargement. 
The trends of the angles and the index as followed from the active to the 
inactive stages of rheumatic fever were also compared. 

The second angle of clearance was found to he abnormally high in 
40 per cent, the first angle in 12 per cent and the cardiothoracic index 
in none of the children who did not have cardiac enlargement elicitable 
by physical examination. It was concluded that the angles of clearance 
are capable of showing lesser degrees of cardiac enlargement than is the 
cardiothoracic index and that they are a valuable radiologic adjunct for 
use in detecting enlargement of the heart caused by rheumatic fever. 

The trends of the angles of clearance and the cardiothoracic index 
were not found to be significantly different. It was concluded that the 
cardiothoracic index and the angles of clearance are equally reliable for 
showing changes in the size of the heart in any individual subject. 

Drs. Robert A. J. Einstein and Bertil Roseberg, of the department of radiology, 


procured’ the readings of the angles of clearance on the subjects used in this study. 
Helen G. Kelly, M.S., gave advice regarding the statistical work involved. 





MECKEL’S DIVERTICULUM 


A Consideration of the Anomaly, with a Review of Sixty-One Cases 


L. M. HOWELL, M.D. 
DURHAM, N. C. 


JAY) Semerevecbs diverticulum represents the persistent remains of the 
fetal omphalomesenteric duct, which is the duct of communication 
between the yolk sac and the primitive digestive tube. According to 
Bird,! the duct normally begins to atrophy at the seventh week of fetal 
life, it is completely obliterated by the twelfth week and at birth no 
remnant is visible. The anomaly has been estimated as occurring in 
from 1 to 3 per cent of persons, usually between the ages of 10 and 30 
and as presenting a male to female ratio of 3: 1. 

Brennemann? has stated that there is no definite point at which 
the diverticulum is located on the ileum, for it has been found any- 
where from 3 cm. to 3 meters from the ileocecal valve. Ordinarily it is 
situated 12 to 18 inches (30 to 46 cm.) from the valve in infants and 
about 314 feet (107 cm.) from it in adults. The usual type of mal- 
formation consists of a diverticulum projecting from the free, or anti- 
mesenteric, border of the ileum and terminating as a blind pouch 
1 to 3 cm. in length with a broad base. Meckel’s diverticulum repre- 
sents a true, or complete, diverticulum in that its walls are composed 
of all the coats of the bowel. ; 

The interesting and unusual feature about the mucous lining of 
a Meckel diverticulum is the frequency with which aberrant cells are 
found associated with the cells of the ordinary ileac mucosa. These 
are most often of the gastric type, with those of the pancreas, including 
islets of Langerhans, occupying second place in order of frequency. 
Occasionally, duodenal 6r colic mucosal cells are included. This hetero- 
trophic tissue is usually scattered about in the ileac mucosa and if 
peptogenic ulceration occurs the ulcers do not form in the areas of 
gastric mucosa ordinarily located at the fundus of the diverticulum 
but form in the neighboring ileac mucosa, either at the neck of the 
diverticulum or else in the ileum itself. 


From the Department of Pediatrics, Duke University School of Medicine and 
Duke Hospital. 

1. Bird, W. E.: Littre’s Umbilical Hernia, Am. J. Surg. 60:81-87, 1943. 

2. Brennemann, J.: Practice of Pediatrics, Hagerstown, Md., W. F. Prior 
Company, Inc., 1944, vol. 3, pp. 23-36. 
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Brennemann’s * statistics show that pathologie changes are present: 
in about 25 to 35 per cent of the group afflicted with Meckel’s diver- 
ticulum, and it is in this group only that clinical symptoms become 
manifest, the symptoms being in accordance with the underlying 
process. The remaining 65 to 75 per cent of persons with a per- 
sisting diverticulum are entirely asymptomatic, Of the various patho- 
logic conditions associated with a Meckel diverticulum, the mechanical, 
inflammatory and peptogenic groups are of the greatest importance, 
leading to intestinal obstruction, diverticulitis and ulceration, respec- 


TaB_e 2.—Observations at Operation and at Autopsy * 








Observations 


Fibrous tip adjacent to mesentery, producing a volvulus of the diverticulum and 
3 feet of the ileum 

Small diverticulum causing intussusception of lower portion of the ileum 

Small perforation at tip of diverticulum 

Cyst found forming a portion of the wall of the fistulous tract and attached to the 
cecum by adhesions 

Diverticulum not resected, since the wide base was not likely to become obstructed 

Diverticulum revealed old scarring 

Adhesions between diverticulum and ileum and between diverticulum and mesentery 

Diverticulum distended with gas until it was larger than ileum 

Both diverticulum and appendix kinked 

Diverticulum adherent to lower left abdominal wall and omentum and twisted with 
dilated loops of ileum proximal to volvulus 

Tip of diverticulum terminated in a long fibrous cord adherent to umbilicus; many 
adhesions in ileoceca] region 

Distal end of diverticulum slender but patent and adherent to abdominal wall just 
above umbilicus 

ae duct 10 cm. in length found 90 cm. from ileocecal valve and attached to 

umbilicus 

Diverticulum appeared normal, but large amounts of blood-tinged fluid found in 
abdominal cavity 

Tip of diverticulum terminated in fibrous cord attached to umbilicus and looped over 
lower portion of ileum to cause partial intestinal obstruction 

Diverticulum scarred and thickened 

Diverticulum not removed, owing to long and hazardous operation (hysteromyo- 
mectomy) 

Diverticulum not removed, since it did not appear abnormal 

Peritoneal cavity filled with oozing blood from perforation in diverticulum and 
from one in adjacent portion of ileum 

Distended loops of ileum constricted by diverticulum 

Diverticulum appeared only as hemispherical bulge with base as wide as lumen of 
ileum and half this length; not resected 

Diverticulum adherent to the mesentery, causing partial volvulus of ileum 

Diverticulum of same diameter as ileum; appendix kinked and filled with gas distally 





* Only those cases in which the diverticula produced complications are included. In the 
other cases there were only simple, small uncomplicated diverticula. In all cases Meckel’s 
diverticulectomy was the operative procedure of choice. In some cases resection of a 
devitalized portion of the ileum was necessary, and in such cases a lateral anastomosis 
was also performed. In cases 1, 22 and 28 the diverticulum was discovered only incidentally at 
autopsy, the terminal diagnoses having been entirely unrelated conditions. 


tively. Complications arising from tumors, trauma and unusual pres- 
entations of the diverticulum are relatively very rare. 

When a Meckel diverticulum, either uncomplicated or complicated, 
is discovered, its surgical removal is indicated as the treatment of 
choice in the vast majority of cases. Bird? estimated that operation 
on an uncomplicated Meckel diverticulum is attended by a mortality 
rate slightly above that of appendectomy, i. e. from 3 to 5 per cent. 
If the diverticulum is diseased but is not herniated, the rate runs as. 





HOWELL—MECKEL’S DIVERTICULUM 369 


high as 35 to 40 per cent. If the diverticulum is both diseased and 
herniated, the operative mortality extends from 45 to 55 per cent. 
The following collection of 61 cases of Meckel’s diverticulum includes 
those observed in the eleven year period between 1934 and 1944, and 
the data presented have been obtained only from the records of patients 
who were actually admitted to the various wards of Duke Hospital. 
Cases labeled as such in the different outpatient clinics are not included, 
since the clinical diagnosis of Meckel’s diverticulum could not be con- 
firmed at such time by roentgenologic examination, operation or 


TasBLe 3.—Pathologic Observations * 








Observations 


Diverticulum contained gastric mucosa 

Diverticulum contained gastric mucosa 

Two secondary diverticula arose from Meckel’s diverticulum, but pathologie changes 
were not noted in any 

Diverticulum contained gastric and jejunal mucosa 

Diverticulum contained gastric mucosa 

Diverticulum contained colonic mucosa 

Diverticulum contained rectal mucosa 

Diverticulum contained gastric and rectal mucosa 

Enterogenous cyst contained gastric mucosa 

Diverticulum contained colonic mucosa 

Diverticulum contained gastric mucosa 

Diverticulum showed evidence of chronic inflammation 

Diverticulum contained gastric mucosa 

Diverticulum contained gastric mucosa 

Diverticulum contained gastric mucosa 

Mucosa of diverticulum was entirely replaced by chronic inflammatory tissue; resected 
portion of ileum contained an old ulcer and old adhesions were present 

Diverticulum contained gastric mucosa 

Diverticulum contained gastric mucosa and was acutely inflamed 

Diverticulum was necrotic throughout 

Diverticulum contained gastric mucosa 

Diverticulum contained gastric mucosa and was acutely inflamed 

Diverticulum contained gastric mucosa 





* The cases in this table were the only ones in the series in which there were pathologic 
changes; in the other cases there was only normal diverticular structure. In cases 1, 14, 22, 
24 and 54 the specimens were not studied from a pathologic standpoint. 


autopsy. The following cases of this anomalous condition will be 
summarized in three successive tables and then will be presented by 
subsequent analyses and interpretations. 


INTERPRETATION OF CASES 


Incidence.—Reference to the following tabulation will serve to illus- 
trate the absolute incidence of Meckel’s diverticulum: 
Cases 


No. No. % 


Hospital admissions. . 122,490 61 0.06 
Autopsies ° 3,522 3 0.08 





From this tabulation it may be seen that among all patients admitted 
to the wards of Duke Hospital during the eleven year period from 
1934 to 1944, the incidence rate of Meckel’s diverticulum is only 
0.05 per cent. It may be stated at this time that there were no recorded 
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cases of this condition prior to 1934 (the hospital was opened in 1930). 
The autopsy figures indicate that in 3 of the cases included in this 
series the diverticula were discovered incidentally during the course of 
3,522 routine autopsies for entirely unrelated conditions. 

The age incidence at the onset of symptoms caused by Meckel’s 
diverticulum was found to be as follows: 


Cases 





Years . ¥/) 


14.8 
49.2 
16.4 
14.8 
3.2 
0.0 
1.6 


100.0 


This tabulation reveals the fact that by far the greatest incidence of 
Meckel’s diverticulum occurs between the ages of 11 and 20, with 
nearly 50 per cent of the patients in this age group. In this series 
of cases, the oldest patient found to have a Meckel diverticulum was 
61 years of age while the youngest was 4 months. 


The sex incidence of Meckel’s diverticulum is presented in the fol- 
lowing tabulation : 


Contrary to the conception prevailing at the present time, the male to 
female ratio in this series of patients was only 1.3 to 1, which is in 
distinct contrast to the ratio usually included in any discussion of 
Meckel’s diverticulum, i. e. 3 to 1. 


The racial incidence of Meckel’s diverticulum is illustrated in the 


following tabulation: 
Cases 
% he 
95.1 
4.9 


100.0 


From this tabulation it is seen that by far the greatest incidence of 
Meckel’s diverticulum occurs in the white race, with 95 per cent of 
the cases reviewed those of white patients. However, the ratio of white 
to Negro patients admitted to Duke Hospital is in the neighborhood of 
5 to 1 at least, and since 19 white patients were found to have this con- 
dition, as compared with 1 Negro patient, the corrected ratio is about 
4 to l. 
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CLINICAL ANALYSIS 


The duration of symptoms of patients with Meckel’s diverticulum 


was found to be as follows: 
Duration 


Average acute (up to 1 week; 36 cases) 49.1 hours 
Average chronic (1 week to several years; 25 cases)..... 4.2 years 
20.0 years 

4.0 hours 


The conclusion to be drawn from the tabulation just given is that in 
the majority of these cases there was an acute course of approximately 
two days’ duration before the patients were seen by a physician. 

The course of the process is illustrated in the following tabulation: 


Cases 
aoa ay 
No. % 
57.2 
42.8 


100.0 


Five of the cases are omitted from the tabulation—3 of the patients 
had heart disease and suffered only from that disease, and the recorded 
histories of the other 2° lacked information regarding the course. 
However, from the preceding tabulation it may be seen that the 
majority of patients appear to have suffered only one attack from 


TABLE 4.—Essential Symptoms Produced by Meckel’s Diverticulum 











Abdominal pain 
Generalized only 
Generalized at first 
Epigastric at first 
Periumbilical at first 
Right upper quadrant at first 
Left upper quadrant at first 
Left lower quadrant at first. 
Right lower quadrant from preceding 

places 

Right lower quadrant at onset 


Vomiting 


eSBESS aun SSs5; 
CWOr Dew ell ol LS 


Constipation 


oie 





the complications arising from a pathologic Meckel diverticulum but 
that a goodly number also underwent recurrent attacks. The differ- 
ence between the two groups does not seem great enough to warrant 
serious consideration in the diagnosis of the condition on this basis. 
The symptoms produced by Meckel’s diverticulum are presented in 
table 4. Not included in this table of symptoms are the 3 cases discovered 
incidentally at autopsy, since those patients complained only of symp- 
toms referable to their respective conditions (see table 1, cases 1, 22, 28), 
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which were in no way related to the condition under discussion. 
Further reference to the table of symptoms indicates that of 58 patients 
with Meckel’s diverticulum exhibiting clinical symptoms 47 of them, 
or 81 per cent, complained of abdominal pain. In analyzing the type 
of pain further, one sees that it was at first manifested in different 
quadrants of the abdomen and later became localized in the right lower 
quadrant, of in the McBurney area. The pain usually began in the 
periumbilical area before it became localized in the right lower quad- 
rant of the abdomen, but in 36 per cent of the patients the pain 
originated in the right lower quadrant itself. Nausea without vomit- 


TaBLe 5.—Physical Signs and Symptoms of Meckel’s Diverticulum 








Cases 





Abdominal tenderness 
Right lower quadrant 
Generalized 
ass ccd ody 04 WAbEos Wkd dig beubeisvene oe 
Periumbilical 
Left lower quadrant. 
Rectal tenderness 
Rigidity 
Distention 
Negative findings 





ing occurred: more frequently than did the combination of the two, 
but then only a little more than half the patients had this symptom. 
In distinct contrast to the frequently described sign of intestinal bleed- 
ing as an important diagnostic point, it was found to have occurred 
in only 6 of the 58 cases considered in this series, or in only about 
10 per cent of the cases. Constipation was a rather infrequent complaint. 
The symptoms are practically identical with those of appendicitis, and 
the difficulty of distinguishing between the two conditions is easily 
apparent. 

The physical findings elicited from these patients with Meckel’s diver- 
ticulum are presented in table 5. The cases found at autopsy are 
not included in the final analysis. 

The temperatures of these patients at the time of admission were 
found to be as follows: 


Degrees C. Degrees F. 
37.4 99.3 


39.6 108.3 
36.0 96.8 
The hemoglobin levels and leukocyte counts in cases of Meckel’s 
diverticulum are summarized in the following tabulation: 
Hemoglobin, White Blood 
% Cells 


11,028 
24,650 
4,800 
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These observations are of little aid in the differential diagnosis between 
Meckel’s diverticulum and other abdominal conditions, although the 
white cell count is slightly elevated in the majority of the cases under 
consideration. The lowest hemoglobin levels were determined in those 
cases in which there had been severe or prolonged intestinal bleeding. 


DIAGNOSIS 


The preoperative diagnosis as made clinically in these cases of 
Meckel’s diverticulum, exclusive of the 3 diagnosed only at autopsy, are 
listed in table 6. The usual diagnosis made at the time of entrance to 


TABLE 6.—Preoperative Diagnoses 








Cases 





Diagnosis Jo. %o 


60.3 


Questionable 
Meckel’s diverticulum 


~ 
» 
o 


Questionable 

Intestinal obstruction, cause unknown 
+ Mesenteric adenitis 

Abdominal pain, cause unknown 

Intestinal bleeding, cause unknown 

Fecal fistula 

Ruptured ovarian follicle 

Peptie ulcer (?) 

Gastritis (?) 

Impacted feces (?) 

Gallbladder disease (?) 


2 


le ed One! 
wap: og ad od weed set ah ad ~< 
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the hospital, with the criteria previously listed as a guide, was that of 
appendicitis (60 per cent). Meckel’s diverticulum was suspected in only 7. 

Of the 21 patients whose gastrointestinal tracts were examined 
roentgenologically following the ingestion of a barium sulfate meal, in 
no instance was the existing Meckel diverticulum visualized by this 
method. For the majority of patients who did not receive the benefit 
of these studies, the diagnosis of acute appendicitis had been made and 
the patient operated on immediately. 

In the final analysis of diagnostic methods, the following tabulation 
is self-explanatory : 


Cases 
atime 





% 


11.6 
83.5 
4.9 


100.0 


This tabulation well illustrates the fact that Meckel’s diverticulum is 
extremely difficult to diagnose clinically and that in a little better than 
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10 per cent of such cases were the diagnoses made by this method at 
this hospital. In approximately 84 per cent of the cases the diagnoses 
were made only by means of an operation, and nearly all the mal- 
formations were revealed during a specific search of the lower portion 
of the ileum for the anomaly during the course of routine appendec- 
tomies. Meckel’s diverticulum should be looked for in all abdominal 
operations in which the condition of the patient will permit. About 5 
per cent of the diverticula were discovered incidentally at autopsy. 


OPERATION 


The types of operation employed in the removal of Meckel’s diver- 


ticulum are tabulated as follows: 
Cases 





aa hc 


% 


Meckel’s diverticulectomy 89.4 
Resection of portion of ileum and diverticulum. 8.5 
Not removed 71 


100.0 


It is seen that the operation of choice is a simple Meckel diverticulec- 
tomy, performed in nearly 90 per cent of the cases. In those instances 
in which intestinal obstruction had occurred with resulting damage to 
the ileum, the latter structure was resected and a lateral anastomosis 
performed. In 4 of the cases the diverticulum was not removed, owing 


to the fact that the condition of the patient did not warrant it, that 
the diverticulum showed no evidence of pathology or that the base 
was so wide that attempted resection would have resulted in occlusion 
of the lumen of the ileum at a later date. There were no fatalities 
either during operation or during the postoperative convalescent period. 


PATHOLOGY 


The types of anomalies found present either at operation or at 
autopsy are summarized in the following tabulation: 
Cases 





% 


Diverticulum only 88.6 
Diverticulum and fibrous cord 5.0 
Diverticulum with secondary diverticula 3.2 
Enterocystoma 1.6 
Vitelline duct. 1.6 


100.0 


Consideration of this tabulation is interesting because of the fact that 
in the vast majority of cases the anomaly consisted only of the diver- 
ticulum itself. In the cases of secondary diverticulosis 1 of the original 
Meckel diverticulum contained two small diverticula at the tip. The 
other types of pathologic conditions represented in the cases reviewed 
are also of interest. No tumors were found. 
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The relation of the diverticulum to the other abdominal structures, 
as observed at operation, and the complicating conditions are listed 
in table 7. Analysis of this tabulation reveals that in the majority of cases 


Taste 7.—Relation of Diverticulum to Other Abdominal Structures and 
Complicating Conditions 








Cases 
Condition vO. % 


Normal position 80.3 

Adhesions 5 9.8 
Mesentery : J 
Abdominal wall 





Intussusception 
Other obstruction 





(80 per cent) the diverticulum was present without presenting any 
demonstrable pathologic changes. Adhesions were the commonest exist- 
ing pathologic states, but even these were present in only about 10 per 
cent of the cases. Volvulus and intussusception were rare in this series 
of cases. 

The respective lengths of the diverticula were found to be as follows: 


Not recorded, 9 cases 


This tabulation reveals nothing of particular importance, save for the 
fact that the average Meckel diverticulum measures about 4 cm. in 
length. There are variables in either direction, with the greatest being 
found in a diverticulum 15 cm. in length. 

The site of the diverticulum is usually described in relation to its 
distance from the ileocecal valve, and in this series of cases its location 


was as follows: 
Inches 


Average distance ‘ 204% 
Longest distance . 40 
Shortest distance 5. 15 
Not recorded, 17 cases 


From perusal of the tabulation it is seen that the average Meckel 
diverticulum is situated about 1% feet (46 cm.) from the ileocecal 
valve. This fact is of considerable importance in that the diverticulum 
is accessible for exploration during the course of an appendectomy, 
a factor which should always be taken advantage of. 

The microscopic pathologic changes of the various Meckel’s 
diverticula are summarized in table 8. Of the pathologic speci- 
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mens received and examined, 47 per cent were entirely normal. 
Whether or not these might have eventually given rise to complications 
is problematic. It is well known that aberrant tissue is of relatively 
common occurrence in Meckel’s diverticulum, and this series of cases 
substantiates this observation, aberrant tissue having been found in 
almost 30 per cent of the specimens. Gastric mucosal cells were most 
frequently encountered, having been found in almost one fourth of 


TABLE 8.—Microscopic Pathologic Changes 








Cases 





% 


47. 
29. 


Acute inflammation 
Chronic inflammation 
Perforation 

Not examined 





the specimens. The incidence of inflammatory changes involving a 
Meckel diverticulum seems to be relatively low in the series of cases 
presented here. 

Since appendicitis was so frequently diagnosed as the condition 
giving rise to the presenting symptoms of the patients, it might be 
interesting to consider the state of the appendix, as studied micro- 
scopically in this series of cases: 


Normal 
Acutely inflamed 
Chronically inflamed 


In 5 cases the appendix had been removed prior to admission to this 
hospital, and these cases are not considered in the final analysis. 


SUMMARY 


Sixty-one cases of Meckel’s diverticulum observed at Duke Hospital 
from 1934 through 1944 have been presented and reviewed. 

The incidence of this anomalous condition was found to be less 
than 0.1 per cent of all hospital admissions during those years. The 
greatest age incidence was found in the age group between 11 and 20. 
The male to female ratio was found to be only 1.3 to 1. Ninety-five 
per cent of the patients were white. 

The average duration of symptoms in cases of acute manifesta- 
tions was 49.1 hours, while that in cases of chronic conditions was 
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4.2 years. Initial attacks were slightly more frequent as the presenting 
complaint than were recurrent attacks. 

The main. presenting symptom was abdominal pain, usually perium- 
bilical at first, with later localization in the right lower quadrant of 
the abdomen. Nausea without vomiting was commoner than was a 
combination of the two. Intestinal bleeding was encountered in only 
10 per cent of the cases. 

Physical examination revealed tenderness of the right lower quadrant 
of the abdomen as the most consistently occurring symptom. 

The average admission temperature was 37.4C. (99.4F.). 

Laboratory observations are of no value in the diagnosis of Meckel’s 
diverticulum, a slight leukocytosis being the only aberration from normal. 
In cases of intestinal bleeding the hemoglobin level is lowered. 

The usual preoperative diagnosis was that of appendicitis in 60 per 
cent of the cases, while Meckel’s diverticulum was the diagnosis in 
12 per cent. In no case was diagnosis made by roentgenologic exam- 
ination of the gastrointestinal tract. The condition was diagnosed 
clinically in 12 per cent of the cases, at operation 83.5 per cent and at 
autopsy in 4.9 per cent. 

The type of operation performed in cases of uncomplicated mal- 
formations was a Meckel diverticulectomy. When the adjoining por- 
tion of the ileum was involved, this was removed and a lateral 
anastomosis performed. 

The type of anomaly most frequently found was the diverticulum 
only. The commonest type of pathologic variation was adhesions to 
neighboring structures. The average length of the diverticulum was 
4.1 cm. The average distance of its location from the ileocecal valve 
was 51.9 cm. 

Microscopically, the diverticulum showed normal structure in 47.5 
per cent of the cases. It contained aberrant tissue in 29.5 per cent of 
the cases, with gastric mucosa being the type most frequently present 
(24.6 per cent). 





CAUSES OF PREMATURITY 
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XEMIA of pregnancy has been considered one of the important 

causes of premature delivery. In a review of 21 previous reports,’ 

the incidence of toxemia among the mothers of premature infants was 

found to vary from 1.4 to 29.9 per cent. Our preliminary study * dem- 

onstrated that toxemia had occurred in 25.7 per cent of the mothers of 

premature infants and in 19.5 per cent of mothers of full term infants, 
a difference on the borderline of significance. 

The diagnosis of toxemia is not so clearcut as that of many other 
illnesses, and this fact may explain some of the wide variations in the 
figures reported. It is also possible that prematurity rates in the pre- 
vious studies were influenced by the occurrence of other maternal dis- 
eases associated with toxemia or by a greater tendency on the part of 
some physicians to induce premature labor deliberately to safeguard 
the mother’s health. 

In our present investigation we have taken into consideration certain 
of those factors by carefully grouping the case histories available for 
study. One group of these patients had toxemia as the only detectable 
illness of pregnancy, and another group had toxemia associated with 
other abnormal conditions. The incidence of premature and of full term 
infants among the offspring of these groups was compared with that 
among the offspring of women who had no detectable illness or abnor- 
mality during pregnancy. 


PROCEDURE AND DEFINITIONS 


The data which ‘we have assembled were derived from the histories of 13,329 
women whose infants were delivered in the obstetric wards of the Cincinnati 


From the Children’s Hospital Research Foundation and the Department of 
Pediatrics, University of Cincinnati College of Medicine. 
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II. Comparison of Maternal Histories of Premature and of Full Term Infants, 
Am. J. Dis. Child. 61:72 (Jan.) 1941. 
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General Hospital. The definitions of prematurity and of stillbirth which we have 
employed have been described in a previous report.* 

Preeclamptic toxemia, grade 1, is the term restricted to the sole occurrence 
of albuminuria or of hypertension in which the systolic blood pressure is greater 
than 140 mm. of mercury and the diastolic pressure is higher than 90 mm. 

Preeclamptic toxemia, grade 2, is the term applied to the occurrence of both 
hypertension and albuminuria, sometimes accompanied with symptoms such as 
vertigo, vomiting, severe headaches or edema. 

Eclampsia or toxemia, grade 3, is the term reserved for the severest symptoms, 
including hypertension, albuminuria, edema and convulsions. 

A small group of other patients (6) had serious symptoms, especially vomiting, 
but no other evidences of preeclamptic toxemia. Among the present series of 
13,329 patients hyperemesis gravidarum was not associated with premature birth, 
probably because the disease occurred early and was so severe that unless recovery 
was prompt the pregnancy was terminated before a viable child was delivered. 
This report is restricted to a consideration of patients with one of the grades of 
toxemia previously described: 

RESULTS 


Incidence of Prematurity Among the Offspring of Toxemic and of 
Nontoxemic M others.—A total of 1,311 white women, or approximately 
18 per cent of the entire group of white patients, had symptoms of toxemia 
during pregnancy. The great majority of these patients, 1,095, or 84 per 
cent of the toxemic group, however, had mild symptoms classified as grade 
1 toxemia. The incidence of premature delivery among these patients 
was 8.9 per cent, which was almost the same as the rate of 8.7 per cent, 


among the group of mothers who had no toxemia during pregnancy. 
The mothers with symptoms of severer toxemia (grade 2) constituted 
a group of 197, or 15 per cent of the total number of toxemic patients. 
The eclamptic patients were only 19 in number, or a little more than 
1 per cent of the toxemic group. In the two groups of patients with 
symptoms of severe toxemia, premature delivery was much more fre- 
quent (20 and 47 per cent respectively) than in nontoxemic or mildly 
toxemic patients (table 1). 

Similar trends were noted in the Negro women. The various grades 
of toxemia occurred with approximately the same frequency in the 
Negro women as in the white women, but the incidence of prematurity 
was somewhat higher among the Negro mothers. Premature delivery 
occurred in 26 per cent of the mothers with grade 2 toxemia and in 
45 per cent of the eclamptic patients, as compared with rates of 12 and 
14 per cent for nontoxemic or mildly toxemic groups (table 1). 

As in our previous reports, we have reclassified the Negro infants 
to include as premature only those whose birth weight was less than 
5 pounds and 3 ounces (2,350 Gm.).° Such a classification seemed to 


3. Brown, E. W.; Lyon, R. A., and Anderson, N. A.: Causes of Prematurity : 
IV. The Influence of Maternal Illness on the Incidence of Prematurity ; Employ- 
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provide a group of premature infants more comparable to white pre- 
mature infants in respect to maturity at birth. With this revised classi- 
fication the incidence of prematurity among the offspring of nontoxemic 
Negro women was 9 per cent and among the offspring of mildly toxemic 
women it was 10 per cent. Among the offspring of mothers with more 
severe toxemia, the rate was 17 per cent and among those of the 


TABLE 1.—Incidence of Premature Births to Women with Preeclamptic Toxemia 
(Single Births Only) 








Live-Born and 
Stillborn 


”'Prema- Full 
Term Total 


Live-Born 


Prema- Full 
ture Term Total 


Stillborn 


’Prema- Full 
ture Term Total ture 





te 


White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


Preeclamptic toxemia 1 


Preeclamptic toxemia 2 


Eclampsia 3 
Total toxemia 


No toxemia 


83 983 
(8%) 


28 
(15%) 


6 
(43%) 
117-—1,145 
(9%) 
451 5,485 
(8%) 


8 


1,066 
182 
14 
1,262 


5,986 


14 
(487%) 


11 
(73%) 
3 
(60%) 
28 
(57%) 
72 
(68%) 


15 
4 


2 


21 


34 


29 
15 

5 
49 


106 


97 =: 98 
97%) 
39 158 
(20%) 
9 
(47%) 
145 1,166 
(11%) 


523 5,519 
(9%) 


10 


1,095 
197 
19 
1,311 


6,042 


Negro Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


Preeclamptic toxemia 1 


Preeclamptic toxemia 2....... 


Eclampsia 3 
Total toxemia 


No toxemia. 


117 857 
(12%) 


40 
(21%) 
6 
(38%) 
163 1,018 
(14%) 


505 
(11%) 


151 


10 


4,083 


974 
191 
16 
1,181 


4,588 


28 
(51%) 
16 
(59%) 
3 
(75%) 
42 
(55%) 
68 
(547%) 


22 
ll 

1 
34 


57 


45 


27 


4 


76 


125 


140879 
(14%) 
56 162 
(26%) 
9 11 
(45%) 
205 1,062 
(16%) 


573 4,140 
(12%) 


1,019 
218 
20 
1,257 


4,713 


Negro Race—Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 


Preeclamptic toxemia 1....... 


Preeclamptic toxemia 2....... 


Eclampsia 3 
Total toxemia 


No toxemia 


20 
(44%) 
16 
(59%) 
3 
(78%) 
39 
(51%) 
61 
(497%) 


25 
1l 
1 


37 


45 
27 

4 
76 


125 


105 914 


0%) 
38 
(17%) 

6 
(30%) 


149 
(12%) 
401 4,312 
0) 


180 
14 
1,108 


1,019 
218 
20 
1,257 


4,713 





eclamptic group it was 30 per cent. The rates for the latter two groups 
of Negroes were less than those for the respective groups of white 
mothers, but these differences are‘not of statistical significance (table 2). 

In the case of the stillborn infants of both races, prematurity 
occurred somewhat more frequently among the offspring of severely 
toxemic mothers than among those of nontoxemic or slightly toxemic 


ment of a New Criterion for Prematurity for the Negro Race, Am. J. Dis. Child. 
70:314 (Nov.-Dec.) 1945. 





BROWN ET AL—CAUSES OF PREMATURITY 381 


patients, but the number in each group was small, and no significant 
differences in rates could be determined (table 2). 

In summary, the data just given indicate that the mothers with 
some degree of toxemia bore premature infants more frequently than 
the mothers with no toxemia. However, on detailed analysis, the inci- 
dence of prematurity is found to be essentially the same among the 
offspring of women with mild toxemia as among those of women who 
did not have toxemia. The increased rate of premature births occurred 
in association with the severer forms of toxemia, and this was true for 
both the white and the Negro women. It seems probable that eclampsia 


TABLE 2.—Comparison of Incidence of Premature Births to Women with Pre- 
eclamptic Toxemia of Varying Degrees of Severity and to Women with 
No Toxemia (Live-Born and Stillborn) (Single Births Only) 








Significance 
of Observed 
X2 P Differences 


White Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Toxemia ys. 7.6 0.006 Significant 
Grade 1 ys. 0.05 0.82 Not significant 
Grade 1 vs. 21.2 Very small Very significant 
Grade 2 vs. 0.006 Significant 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Toxemia vs. 15.1 0.0001 Very significant 
Grade 1 ys. : 1.9 0.16 Not significant 
Grade 1 vs. 19.2 Very small Very significant 
Grade 2 vs. 0.11 Not significant 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
0.0003 Very significant 
0.07 Not significant 
0.003 Significant 
0.28 Not significant 


Toxemia vs. 
Grade 1 vs. 
Grade 1 ys. 
Grade 2 vs. 





accounted for a significantly higher rate of premature delivery than pre- 
eclamptic toxemia of grade 2, but the number of patients in these 
categories was too small to permit such a conclusion from statistical 
analysis. The significance of the different rates of prematurity among 
the offspring of various groups has been listed in table 2. 

Toxemia Occurring as the Only Iliness During Pregnancy.—There 
were 984 white women whose only illness during pregnancy was 
toxemia. Only the mildest symptoms of toxemia occurred in 827; or 
84 per cent, of this number, and premature infants were delivered by 
7 per cent of the group. Among the 4,043 white women who had no 
detectable abnormality during pregnancy, premature deliveries occurred 
in 5 per cent. These differences of incidence were not of statistical 


significance (table 4). 
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Toxemia of grade 2 or grade 3 (eclampsia) occurred as the sole 
abnormality in smaller groups, but the incidence of prematurity among 
the offspring of these groups increased to 17 and 38 per cent respec- 
tively. The rates of prematurity among the offspring of the three groups 
of women whose toxemia was the only illness of pregnancy were much 


TABLE 3.—Incidence of Premature Births to Women Whose Only Illness was Pre- 
eclamptic Toxemia and to Normal Mothers (Single Births Only) 








Live-Born and 

Live-Born Stillborn Stillborn 
te als o 
Prema- Full Prema- Full Prema- Full 
ture Term Total ture Term Total ture Term Total 





> 


White Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Preeclamptic toxemia 1....... 51 763 814 3 10 13 ant 773 827 
(6%) (23%) (7%) 

19 118 137 5 
(14%) (71%) 
Eclampsia 3 4 7 11 1 

(50%) 
88 
(8%) 


9 
(41%) 
21 16 37 222 = 3,821 4,043 
: (57%) (5%) 
Negro Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Preeclamptic toxemia l....... 67 590 657 6 12 18 602 675 
: (10%) (33%) 
96 115 6 
(50%) 
6 1 7 
(43%) (50%) - (44%) 
92 13 105 
(12%) (41%) (13%) 
Normal mothers 244 2,588 2,882 19 16 35 263 
(9%) (54%) (9%) 
Negro Race—Criterion of prematurity: birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
Preeclamptic toxemia 1....... 50. «607 6 56 619 675 
(8%) (33%) (8%) 


8 107 
(7%) 


Preeclamptic toxemia 2....... 120 


‘ 


24 
(7%) 


2 5 
(38%) 
901 


Total toxemia 22 


Normal mothers 3,805 4,006 


73 
(11%) 


Preeclamptic toxemia 2....... 19 6 12 25 102 127 
(17%) (20%) 
Eclamptia 3 8 14 


1 2 9 16 


Total toxemia 694 786 19 713 818 


2,604 2,867 


Preeclamptic toxemia 2....... 6 14 113 127 

(50%) (11%) 

Eclampsia 3 1 4 12 16 

(50%) (29%) 

Total toxemia 13 y 74 818 

(41%) (9%) 

Normal mothers 2,687 163 2,704 2,867 
(5%) (6%) 


18 
(51%) 





like those among the offspring of the entire group of toxemic patients 
(table 3). 

Among the Negro mothers the rates of premature delivery were 
similar to those among the white mothers. Prematurity occurred in 
11 per cent of the group with grade 1 toxemia as compared with 9 per 
cent of the group of mothers with normal pregnancies. The rates of 
incidence of prematurity rose to 20 and 44 per cent among the groups 
with severer toxemia. These differences are statistically significant 
(tables 3 and 4). 
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According to the more comparable classification of prematurity 
among the Negro offspring, which includes only those infants whose 
birth weight was less than 5 pounds and 3 ounces (2,350 Gm.), the 
incidence of premature deliveries among the Negro women with normal 
pregnancies as well as among those with mild symptoms of toxemia 
was much the same as that among white women (table 3). The two 
severer grades of toxemia, however, were associated with premature 
delivery in 11 and 25 per cent, respectively. These rates were lower 
than in the corresponding groups of white women, but the numbers of 


TABLE 4.—Comparison of Incidence of Premature Births to Women with Normal 
Pregnancies and to Women Whose Only Illness Was Preeclamptic Toxemia 
(Live-Born and Stillborn) (Single Births Only) 








Significance 
of Observed 
X2 P Differences 


White Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Toxemia only vs. “normal” 12.0 0.0005 Very significant 
Grade 1 vs. “normal” 1.4 0.24 Not significant 
Grado 1 vs. grade 2 0.00004 Very significant 
GrenGe: © Wi te Oe hve ksess sonpetecceetans- ay eee 2 2.4 0.12 Not significant 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Toxemia only vs. ‘“‘normal”’ 9.5 0.002 Significant 
Grade 1 vs. ‘normal’ 1.7 0.19 Not significant 
Grade 1 vs. grade 2 7.8 0.005 Significant 
Grade 2 vs. grade 3 3.5 0.06 Borderline 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 3 ounces (2,350 Gm.) 
Toxemia only vs. ‘normal’ 11.9 0.0005 Very significant 
Grade 1 vs. “normal” 6.4 0.01 Significant 
1.0 0.32 Not significant 
0.24 Not significant 





patients were small and the differences are not significant (tables 3 
and 4). 

The number of stillbirths occurring among the offspring of the 
groups of mothers who had toxemia as the only illness of pregnancy 
was small, and premature stillbirths occurred about as frequently among 
nontoxemic women as among women suffering from various grades of 
toxemia. However, the time at which toxemia develops during the 
course of pregnancy must have an important influence on the incidence 
of premature delivery of both live-born and stillborn infants. 


Toxemia Associated with Other Antepartum Abnormalities —Other 
abnormal conditions were often associated with the toxemia of preg- 
nancy, the most frequent ones being uterine bleeding in the white 
women and syphilis in the Negro. women (table 5). Toxemia is, how- 
ever, no more frequent in syphilitic patients than in nonsyphilitic 
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patients. The association of toxemia and bleeding will be discussed in 
a later paper. 

The incidence of prematurity was increased by almost all the ill- 
nesses occurring in association with toxemia, but the most striking 


Taste 5,.—Incidence of Premature Births to Women Whose Pregnancies Were 
Normal and to Women Who Had Toxemia Alone or Toxemia 
Associated with Some Other Abnormality 





= 





Live-Born and 
Live-Born Stillborn Stillborn 
c A | 7 — 7 A 
Prema- Full Prema- Full Prema- Full 
ture Term Total ture Term Total ture Term Total. 





White Race—Criterion ot prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Norma] mothers..... ears coon 201 3,805 4,006 21 16 37 222 3,821 4,043 
(5%) ay ¢ ms 
Toxemia only 74 891 965 4 : 904 
(8%) (a1% “4 w% ) 
Toxemia and syphilis......... 4 46 50 
(8%) (80%) as 
Toxemia and bleeding 28 118 146 7 . ‘ 123 
(19%) (58%) (22%) 


1 ll 12 1 2 11 
(8%) (100%) (15%) 


Toxemia and other disorder.. 10 83 M::: 6 15 85 
(11%) (71%) (15%) 


a pa Syphilis and bleed- 
Ing 


Negro Race—Criterion of prematurity: birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Normal mothers 244 82,588 2,832 19 16 35 263 «62,604 2,867 
(9%) (54%) (9%) 


Toxemia only 9 787 13 19 82 105 714 819 
(41%) (13%) 


Toxemia and syphilis 217 ll 9 20 45 287 
(55%) (19%) 


Toxemia and bleeding 82 9 2 30 
(82%) (32%) 
26 7 p 15 
(78%) (43%) 
Toxemia and other disorder.. 8 : 71 2 ‘ 10 
(11%) (0%) (18%) 
Negro Race—Criterion of prematurity: birth weight re than 5 pouads 3 ounces (2,350 Gm.) 
Normal mothers 145 2,687 2,832 17 35 163 =. 2,704 = 2,867 
(5%) Gi%) (6%) 
Toxemia only. 726 787 19 33 74 f 819 
(9%) 
Toxemia and syphilis......... 24 193 217 10 p 34 208 237 
(14%) 
Toxemia and bleeding 69 82 9 2 22 93 
24%) 
19 2 6 3 13 y 35 
(67%) (37%) 


‘Toxemia and other disorder.. 5 66 2 6 5 
( (25%) (8%) 


ee syphilis and bleed- 
ing 


ba gee syphilis and bleed- 





elevation of rates appeared when symptoms of bleeding accompanied 
toxemia. Among the offspring of these patients the incidence of pre- 
mature birth rose to 22 per cent, as compared with a rate of 8 per cent 
when toxemia occurred alone or 5 per cent when there were no abnor- 
malities of pregnancy. 
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When bleeding accompanied toxemia in Negro women, there was a 
rate of prematurity, based on the same standard as that of white women, 
of 32 per cent as compared with a rate of 13 per cent when toxemia 
occurred alone. With the upper limit of prematurity adjusted to a birth 
weight of 5 pounds 3 ounces (2,350 Gm.), the comparable rates of pre- 
maturity were 24 and 9 per cent, which were very similar to those of 
the white race. 

Medical Induction of Labor.—In certain instances the induction of 
labor by the physician was responsible for the premature delivery of the 
infant. This occurred in 31, or 11 per cent, of the total number of 280 
patients with toxemia. Among the group of 12 mothers with eclampsia, 


TABLE 6.—Comparison of Incidence of Premature Births to Women with Toxemia 
Only and to Those Who Had Toxemia Associated with Some Other Dis- 
order (Live-Born and Stillborn) (Single Births Only) 








Significance 
of Observed 
X2 r Differences 


White Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 


Toxemia . toxemia and syphilis 4.5 0.03 Significant 
Toxemia ys. toxemia and bleeding 26.4 Very small Very significant 
Toxemia . toxemia and some other disorder... 4.0 0.04 Significant 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 8 ounces (2,500 Gm.) 
Toxemia ys. toxemia and syphilis ; 5.2 0.02 Significant 
Toxemia . toxemia and bleeding 23.5 Very small Very significant 
Toxemia s. toxemia and some other disorder... 0.002 «=: 00.96 Not significant 


Negro Race—Criterion of prematurity: 
birth weight less than 5 pounds 3 ounces (2,350 Gm.) 


Toxemia only vs. toxemia and syphilis 5.1 0.02 Significant 


Toxemia only vs. toxemia and bleeding 17.4 Very small Very significant 
Toxemia only vs. toxemia and some other disorder... 0.008 0.93 Not significant 





labor was induced in 8 instances. Preeclamptic toxemia of grade 2 
occurred in 69 patients, and labor-was induced by the physician in 12, 
or 16 per cent. In the remaining group of patients with mild toxemia, 
labor was induced in only 6 per cent. There were no racial differences. 
The procedure was carried out, of course, to protect the health of the 
mother, and it is impossible to know how many of these patients might 
have delivered their infants spontaneously before term. In the circum- 
stances, however, it seems logical to conclude that the toxemia of the 
mother was the underlying factor responsible for the prematurity of 
the infant, and these patients were included with the group of toxemic 
patients who delivered their infants spontaneously. 


SUM MARY 


1. The incidence of prematurity was higher than normal among the 
offspring of mothers suffering from preeclamptic toxemia of pregnancy. 
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Approximately 11 per cent of the infants of toxemic white mothers were 
premature, as compared with a rate of 8.7 per cent in the series of 
mothers who had no evidence of toxemia during pregnancy. 

2. When toxemia was divided into three grades of severity, it became 
evident that the mildest form of the disease had practically no influence 
on the incidence of prematurity, but the two severer grades of toxemia 
were associated with definitely higher rates. The respective rates in 
these three groups of patients were approximately 9 per cent, 20 per 
cent and 47 per cent. The differences are of statistical significance. 
Similar rates of incidence occurred in the Negro groups. 

3. A more accurate determination of the influence of maternal 
toxemia on the incidence of premature delivery was obtained by select- 
ing the group of mothers whose only abnormality during pregnancy 
was toxemia. The rate of premature delivery by this group was com- 
pared with that of the group of mothers who had no abnormality during 
pregnancy. Among the “normal” white mothers premature delivery 
occurred in 5 per cent; among those with mild toxemia only, the rate 
was 7 per cent; among those with the severer grades of toxemia it was 
17 per cent, and among the eclamptic group it was 38 per cent. 

4. The incidence of prematurity among the offspring of similar 
groups of the Negro mothers was practically the same. In none of the 
groups could significant racial differences in incidence of premature 
births to toxemic mothers be detected. 


5. When other illnesses accompanied toxemia during ‘pregnancy the 
incidence of premature delivery was even greater. The most significant 
elevation of rate occurred when bleeding was associated with toxemia. 





Case Reports 


ACUTE SUPPURATIVE PAROTITIS IN A NEWBORN 
PREMATURE INFANT 


HENRY A. REISMAN, M.D., JAMAICA, N. Y., and GOLDA FISCHER, M.D., SAN FRANCISCO 


S previous writers have stated,’ acute suppurative parotitis in the 

newborn is encountered with much greater frequency than indicated 
by the number of cases reported. Surgical parotitis has been reported 
more frequently in adults than in newborn infants, giving the impression 
that this disease entity occurs rather often in adults, but rarely in infants. 
However, on reviewing the literature, we have found reports of a number 
of cases of newborn infants with this condition, from 31 to 40 per cent 
of them being premature.* Since it has been stressed that the prognosis 
for premature newborn babies is very grave,*® we are reporting a case ot 
acute suppurative parotitis in a 9 day old premature infant born at eight 
months followed by complete and uneventful recovery. 


REPORT OF A CASE 


J. W., a 9 day old white boy, was admitted to the pediatric service of Queens 
General Hospital from a local maternity hospital on Nov. 22, 1944. The history 
revealed that the mother was 39 years old and that she had had 1 previous 
premature child, who died at home on the day following delivery, and 3 normal 
full term children thereafter, all living and well. 


The pregnancy was complicated by frequent hemorrhages but ended in spon- 
taneous delivery of a normally developed 4 pound (1,800 Gm.) boy at the eighth 
month of gestation. The child was cyanotic at birth, necessitating resuscitation 
and continuous oxygen. On the ninth day of life, a profuse purulent exudate from 
the right ear of the infant was noticed, with swelling of the right side of the face. 
The patient was transferred to Queens General Hospital, with a diagnosis of 
“draining ear” and “atelectasis since birth.” 


Physical examination on admission revealed a small, dehydrated infant looking 
acutely ill and weighing 3 pounds 12 ounces (1,700 Gm.). His cry was lusty, 


From the Department of Pediatrics, Queens General Hospital, Jamaica, N. Y. 
1. Sanford, H. N., and Shmigelsky, I.: Purulent Parotitis in the Newborn, 
J. Pediat. 26:149, 1945. 


2. (a) Abt, I. A.: Pediatrics, Philadelphia, W. B. Saunders Company, 
1924, vol. 3, pp. 169, 191 and 193. (b) Elterich, T. O.: Purulent Parotitis in the 
Newborn, J. Pediat. 3:761, 1933. (c) Sanford and Shmigelsky.* 

3. (a) Baxter, R. H., and MacDonald, M. T.: Acute Suppurative Parotitis in 
the Newborn, New England J. Med. 217:315, 1937. (b) Elterich.? 
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and there was no apparent respiratory distress. The chest expanded symmetrically, 
and the lungs were well aerated. There was a noticeable pitting edema over the 
entire right half of the face, with considerable swelling of the right eyelids, which 
to some extent involved the left eyelids also. The left ear was normal, but the 
right ear canal was draining profusely, the discharge being seropurulent. The drum 
membrane could not be well visualized because of the fact that the discharge 
kept on refilling the canal immediately after it was cleansed. A firm indurated 
mass occupied the preauricular and infra-auricular regions, conforming anatomically 
to the parotid area. There was a considerable amount of heat and redness but no 
fluctuation. Pressure over the parotid gland resulted in the passage of pus into 
the external auditory canal and through the buccal opening of Stensen’s duct, which 
appeared slightly elevated and swollen. 

Roentgenologic examinations of the iungs were noncontributory. Roentgeno- 
logic examination of the right mandible and the mastoid area did not reveal any 
infection of the bone or any other pathologic condition. Culture of the aural 
discharge and later of material from an incised wound revealed a coagulase-posi- 
tive hemolytic Staphylococcus aureus. A culture of the blood was negative for 
the organism. The white blood cell count was 34,800 per cubic millimeter with 
50 per cent polymorphonuclear leukocytes. The temperature was normal. 

The child was immediately given sulfadiazine, 1 grain (0.06 Gm.) every four 
hours, and this dosage was continued for twenty-two days. Application of hot 
packs was started at the time of the infant’s admission and continued after incision 
and drainage. Incision was performed two days after admission, and a rubber 
drain was inserted. An evaporated milk formula, reenforced with calcium caseinate, 
was given and was supplemented with vitamins. Fluids in the form of clyses, 
subcutaneously, were given daily for five days until the turgor disappeared and 
the skin became normal. 

There was an elevation of temperature to 101 F. on only two occasions. This 
was thought to be due to overheating of the crib. The white blood cell count 
gradually diminished to 14,000 per cubic millimeter on the fifteenth day, of which 
only 32 per cent were polymorphonuclear leukocytes. The hemoglobin content 
was on several occasions 10 Gm. per hundred cubic centimeters, and the red 
blood cell count around 4,000,000 per cubic millimeter. The level of sulfadiazine 
was maintained around 8 mg. per hundred cubic centimeters. Urinalyses revealed 
no abnormalities. 

On the third day after the incision, definite improvement became evident. The 
swelling was considerably diminished, and only a moderate amount of edema was 
present. Drainage from the right ear became less profuse. On the sixth day 
there was no visible edema, and the mass was almost entirely resolved, only a 
small amount of induration and swelling remaining in the preauricular region. 
On the seventeenth day, the entire parotid induration was resolved and only a 
minimal drainage persisted. On the twenty-second day, chemotherapy and local 
therapy were discontinued, and on the thirtieth day the incision wound was healed, 
and no drainage was apparent from either the wound or the ear canal. The 
child was discharged after forty days of hospitalization, on December 31. His 
weight at discharge was 5 pounds 10 ounces (2,550 Gm.) His general condition 
was found to be good, and the incision scar was healed, 

Three months after his discharge, the child was returned to the pediatric clinic 
for a check-up. Physical examination revealed a healthy, well developed and well 
nourished, normal infant weighing 12 pounds 14 ounces (5,840 Gm.). 
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ETIOLOGY 

According to some authors, * acute suppurative parotitis is frequent 
in adults but rare in children, especially infants. It is believed that in 
most of the cases of acute suppurative parotitis in infants the disease 
occurs in early life, due either to injury at birth or to poor hygiene.* 
Improvement of oral hygiene and fluid balance in newborn has to some 
extent diminished the incidence of acute suppurative parotitis.° The 
health and condition of the mother play some role in the causation, as a 
coexistence of puerperal disease in the mother and of cracked or fissured 
nipples,* the former suggesting an infection of the blood stream and 
the latter an ascending infection from the mouth. The predilection toward 
this type of infection has been attributed to deficient function of the not 
yet fully developed salivary glands and to the acid or neutral reaction 
of the saliva.*” Prematurity in general is supposed to be a predisposing 
cause. In children adjacent infections, such as purulent otitis media ° 
and mastoiditis, are predisposing causes, especially when preauricular 
nodes are involved. In such cases the parotid gland becomes involved 
by extension. In adults, according to reports, acute suppurative paro- 
titis occurs: (1) as a result of high fever and toxemia, (2) through 
infection by way of the lymphatics from an adjacent inflammatory pro- 
cess, (3) through infection ascending from the mouth by way of the 
parotid duct, (4) as a hematogenous condition from infected emboli,’ 


and (5) as a sequel to acute infectious diseases, such as scarlet fever, 
measles, dysentery and typhoid. 


BACTERIOLOGY 


Hemolytic staphylococci (Staph. aureus) has been most commonly 
found to be the offending organism in acute suppurative parotitis,* 
especially in infants, since it is the predominating organism in the 
nasopharynx at the age of 1 to 3 weeks,’ and is known to be a potential 
pathogen. The second largest group of pathogens are the germs forming 
streptococci (Streptococcus viridans). While Staph. aureus is respon- 
sible for the acute form of the disease, Str. viridans give rise to the 
typical recurrent condition.** Both types of infection may be caused 
by the third largest group, the pneumococci, which may give rise to 


4. Brandt, W.: Purulent Parotitis in an Infant, Deutsche med. Wehnschr. 
50:1121, 1924, : 

5. Wiesen, A. M.: Surgical Parotitis, J. lowa M. Soc. 28:94, 1938. 

6. Adams, J. M.: Otogenic Suppurative Parotitis in Children, Am. J. Dis. 
Child. 52:608-615 (Sept.) 1936. 

7. Madding, G. F., and Fricke, R. E.: Secondary or Postoperative Parotitis, 
Surgery 11:45, 1942. 

8. (a) Payne, R. T.: Pneumococcal Parotitis, Brit. M. J. 1:287, 1940. (6) 
Abt.2@ (¢c) Elterich.2» (d) Wiesen.5 
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either feature. Here dental factors seem to be of importance in the 
development of the disease.** Other organisms, less frequently found 
as offenders, are Bacillus coli, Candida albicans and Bacterium alcali- 
genes. 

DIFFERENTIAL DIAGNOSIS 


The onset of acute suppurative parotitis is usually sudden, with fever, 
pain.and swelling over the gland.. The temperature may be high and 
septic or low to normal in debilitated children, as it was in our patient. 
Pain and discomfort are especially pronounced on opening or closing of 
the jaw. Swelling, with heat and redness, manifests itself early after the 
onset of fever. The lesion is usually unilateral, and the mass is firm and 
does not always involve the entire gland. A maximum point of swelling 
can usually be made out, which is elevated and usually directly anterior 
to the lobe of the ear. The opening of Stensen’s duct is visibly inflamed, 
and pus may be expressed by gentle massage or by pressure, even before 
fluctuation of the gland is found. In the beginning there is no fluctuation, 
yet pus will ooze from the excretory ducts during the early stage. This 
pus exuding from the parotid duct is in the opinion of some writers the 
significant diagnostic feature of acute suppurative parotitis.? Another 
characteristic feature is the extensive edema of the surrounding soft parts, 
which may involve the entire side of the face, including the eyelids, and 
result in closure of the eye. When all these factors are kept in mind, 
differential diagnosis should not be difficult. 


Epidemic Parotitis—In epidemic parotitis there are usually a history 
of exposure, an incubation period, relatively little pain in comparison 
with extent of swelling, no local heat, no tendency to point or form pus 
and no redness or edema. The disease is usually bilateral and is self 
limited. The blood count reveals the presence of lymphocytes in a 
slightly increased or sometimes decreased white blood cell count, while 
in acute suppurative parotitis leukocytosis with increase in polymor- 
phonuclear cells is the rule. 


Sialolithiasis—Swelling is usually intermittent in character in 
sialolithiasis. There is a feeling of increased tension at mealtime, and 
when the stones are in the ducts. pain is of considerable severity. The 
calculi may be single or multiple and may be found in a gland or duct at 
any period of life. The disease occurs rather infrequently in childhood, 
but congenital cases have been reported.** Wharton’s duct and the sub- 
maxillary gland proper are the commonest sites, but it may also occur in 
Stensen’s duct and the parotid gland. There are no constitutional symp- 
toms and roentgen examination will usually establish the diagnosis. 


9. (a) Bloch, H., and Pacella, B. L.: Suppurative Parotitis of the Newborn, 
Arch. Pediat. 54:681, 1938. (b) Abt.2@ (c) Elterich.2» (d) Baxter and 
MacDonald. 
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Parotid Tumors.—Tumors of the parotid gland are usually slow in 
onset and do not cause fever or leukocytosis; pain and tenderness are 
present to a much lower degree, and no pus is obtained. The majority 
are of the mixed tumor variety and start as small masses which later 
grow rapidly to an enormous size. Hemangioma is the commonest 
congenital tumor of the parotid gland and is not difficult to recognize. 

Congenital Enlargement.—Two cases of congenital enlargement have 
been cited by Abt.** In each there was a large doughy swelling of both 
parotid glands with no sign of infection or obstruction. He expressed 
the belief that it is probably due to engorgement caused during labor. 
The enlargement gradually diminished in size in the course of a few 
weeks. 

Cervical and Preauricular Lymphadenitis—At times cervical and 
preauricular lymphadenitis may be confused with acute suppurative paro- 
titis. In cervical adenitis, however, the swelling is usually entirely below 
the ear and behind the jaw, not extending up on the face. On the other 
hand, in parotitis the lower lobe of the ear is usually encircled by the 
swelling. In the case of preauricular lymphadenitis, the diagnosis may 
be a little more difficult, as many lymph nodes are situated on the surface 
of the parotid gland. However, acutely inflamed nodes are usually 
palpable as extremely tender swellings, which are much smaller than 
the parotid gland. The borders of the parotid gland cannot be defined, 
and the swelling does not conform anatomically to the parotid gland. 
Infections elsewhere will be simultaneously present in the areas that 
they drain, such as the frontal and parietal regions of the scalp, the orbit 
and the posterior superior part of the pharynx. 

Mikulicz’ Disease —The picture will rarely be confused by Mikulicz’ 
disease. This disease is a symmetric, chronic and painless swelling of the 
salivary glands, which may persist for years. At first it involves the 
lacrimal glands only and later will affect either one or more glands, the 
parotid gland, therefore, being rarely the sole seat of the disease. Leu- 
kemia may sometimes be associated with this condition. 


COMPLICATIONS 


1. The commonest complication of acute suppurative parotitis is 


penetration into the external auditory canal on the side involved. In 
these cases free purulent drainage from the ear is observed. 

2. Burrowing of pus along the cervical vessels into the mediastinum ”® 
has been reported by some writers. 

3. In some cases facial paralysis may result, due to involvement ot 
the seventh nerve. 
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TREATMENT 


As in any other disease, prophylactic therapy is best. With good 
hygiene and a better understanding of fluid balance in the newborn, 
particularly in premature infants a number of cases of acute suppurative 
parotitis should be prevented. Conservative treatment, such as applica- 
tion of hot boric acid dressings,’ irradiation therapy and sulfonamide 
therapy *° is used in those cases in which no suppuration has taken place 
as yet. However, we feel that surgical intervention is inevitable and 
that it is unwise to wait until frank fluctuation has taken place in order 
to proceed with an incision and drainage. Necrosis and gangrene may 
ensue before fluctuation can be detected through the dense parotid fascia,’ 
and therefore it is advisable to make the incision as early as possible. 

The method of incision and drainage is a matter of choice or prefer- 
ence. Some prefer the multiple incision method for adequate drainage, 
including an incision at the point where the tense fascia parotidea mas- 
seterica interferes with the sensation of fluctuation. Some use the Y 
incision.’ Others advocate a longitudinal incision, a fingerbreadth in 
front of the external auditory meatus.° This incision is carried down 
to the fascia, and a blunt forceps is pushed into the gland until thick pus 
is obtained. This method is said not to endanger the branches of the 
facial nerve or vessels. Others,’ again, prefer to incise at the lower 


border, just over the angle of the mandible; then a probe is inserted and 
all pockets of pus evacuated. In our case the last method was used. 


After incision and drainage are done, some physicians insert an iodo- 
form gauze drain for forty-eight hours to keep the wound open.'* Others 
insert a rubber dam.** The majority use hot boric acid dressings to pro- 
mote drainage.* Some physicians use irrigations with such solutions as 
dilute solution of sodium hypochlorite in order to remove the thick pus.’ 
Others advise removal of purulent secretions either by regular pressure 
over the gland and mouth or by forward massage of the parotid gland." 
Secretions may be rendered more watery by external dry heat, frequent 
hot mouthwashes or chewing gum. A rubber dam was used in this case 
for several days and applications of hot boric acid solution. 

Whether conservative or surgical therapy is used, all agree that 
sulfonamide therapy or administration of penicillin, since the latter became 
available, is essential and should be used until drainage subsides. Sup- 
portive therapy, such as good nursing care, transfusions, diet, adequate 
fluid intake and vitamins, has its values here, as in any other disease. 


10. Wiesen.5 Payne.8® Madding and Fricke.’ 
11. Abt.2@ Elterich.2 Baxter and MacDonald.*# 
12. Brandt.t| Sanford and Shmigelsky.1 
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SUMMARY 


A case of acyte suppurative parotitis in a newborn premature infant, 
with complete uneventful recovery, is presented. 

While most infections are caused by hemolytic staphylococci (Staph. 
aureus), Str. viridans seems to be responsible for the recurrent type 
and pneumococci for either the acute or the recurrent type. 

Pus obtained from Stensen’s duct by pressure on the parotid gland 
seems to be a diagnostic feature, particularly if this pus is observed to 
be oozing spontaneously. 

Acute suppurative parotitis should be differentiated from epidemic 
parotitis, sialolithiasis, tumors of the parotid gland, congenital enlarge- 
ments of the parotid gland, preauricular cervical adenitis and Mikulicz’ 
disease. 

The treatment of choice is incision and drainage in addition to chemo- 
therapy or administration of penicillin, application of hot compresses and 
other supportive measures. 

88-03 One Hundred and Forty-Sixth Street, Jamaica 2, N. Y. 





Progress in Pediatrics 


GASTRIC PHASE OF MILK DIGESTION 
IN CHILDHOOD 


A Study of the Fasting Secretions and of the Physiologic Responses to “Hard Curd” 
(Pasteurized) and “Soft Curd” (Homogenized) Milks 


IRVING J. WOLMAN, M.D. 
PHILADELPHIA 


HE investigations here reported describe an attempt to determine 
what occurs inside the stomach of the average child on drinking 
cow’s milk. Answers have been sought to four questions: 

1. When a child drinks a glass of milk, what is the makeup of the 
fasting gastric secretions which receive the milk? 

2. What measurable changes take place in the milk during its stay 
in the stomach ? 

3. To what extent does the child’s stomach digest the proteins of cow’s 
milk? 

4. Do the gastric responses to a modified soft curd milk, such as 
homogenized pasteurized milk, differ from those to the more hard curd 
plain pasteurized milk? 

These matters are not fully understood, even though one of the major 
pediatric achievements of this half century has been the successful adapta- 
tion of cow’s milk as a substitute for breast milk. 

Of all the organic systems in the body the digestive tract exhibits the 
greatest spontaneous irregularities in physiologic activity patterns.’ 
These variations in normal functioning hold not only from person to per- 
son but even for the same person on successive days. To establish gen- 
eral principles, therefore, one’s examinations must be conducted on a 
relatively large group of subjects, and statistical methods must be 
employed in the tabulation and interpretation of the results. 


SECRETORY CONTENTS OF THE CHILD'S EMPTY STOMACH 


This portion of the presentation comments on the observations of 
695 specimens of fasting gastric secretions, collected in the course of 151 
experiments on 59 essentially healthy children. Measurements have been 


From the Children’s Hospital and the Children’s Heart Hospital. 
Presented before the Pediatric Section, New York Academy of Medicine, 
« March 14, 1946. 

1. (a) Alvarez, W. C.: An Introduction to Gastro-Enterology, New York, 
Paul B. Hoeber, Inc., 1940. (b) Babkin, B. P.: Secretory Mechanisms of the 
Digestive Glands, New York, Harper & Brothers, 1944, 
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made of initial volume, rate of secretion, occurrence of bile, free hydro- 
chloric acid, combined acidity, total acidity, pepsin strength and hydrogen 
ion concentration. The extent of spontaneous fluctuation was followed 
by examining several series of successive ten minute specimens. The 
many sets of measurements have been subjected to statistical correlation 
to see what physiologic relationships, if any, obtained among them. The 
influence of age and sex on the strength of the secretions has also been 
evaluated. 

Although hundreds of papers have been published on the topic of 
gastric function in the child,* there is no other report of a large scale 
study in which the several component factors of the fasting secretions have 
been simultaneously determined and the correlations made. Such treat- 


TaBLe 1.—Age and Sex Distribution of Subjects 








Age, Years Boys, No. Girls, No. 


Younger age group 


59 
8.8 


A ee Beye ee ey ore Pane 





ment of the data becomes necessary for the obtaining of an accurate pic- 
ture of the internal gastric milieu in childhood. 


Subjects—A large group of cooperative subjects were found’ in a suburban 
hospital for children convalescent from rheumatic fever. Of the children 59 were 
selected who were nearly ready to be returned home to unrestricted living. All 
had had episodes of acute rheumatic fever within the preceding twelve months and 
therefore were not “normal” in the sense of being in perfect health. But at the 
time of the test they were afebrile, ambulatory and asymptomatic, with normal or 
nearly normal blood sedimentation rates and no systemic evidences of rheu- 
matic activity. Their age and sex distribution are given in table 1. 

For an investigation of this sort the subjects must remain emotionally relaxed 
and undisturbed despite the time-consuming unpleasantness of gastric intubation. 


2. Wolman, I. J.: (a) Gastric Digestion Secretions in Infancy and Child- 
hood: A Review, Am. J. M. Sc. 206:770 (Dec.) 1943; (b) Major Motility Pat- 
terns of the Child’s Digestive Tract: A Review, ibid. 207:782 (June) 1944. 
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Otherwise, the patterns of response become unusually erratic and confusing.’ 
These children were accustomed to medical procedures, having been institutional- 
ized for from six months to two years, and, as a rule, remained undisturbed during 
the manipulations. Indeed, the novelty of the procedure was usually greeted as a 
welcome diversion from the regular routine of the ward. While the aspirating 
tube was in place, they would lie in bed or sit in a chair, playing with toys or 
reading. The technicians responsible for the blood studies, electrocardiograms 
and other routine tests at the institution were the ones who performed the intuba- 
tions, and the confidence the children had always placed in them gave assurance 
of satisfactory performance of the intubations. The daily diets served in this 
hospital were, as found in a later analysis, well balanced and adequate, save for 
being a little low in vitamin C content. 

Procedure-—Food was withheld on the morning of the test, but a drink of 
water could be taken on rising if wanted, at about 6 a.m. At about 9 a.m. a 
no. 12 duodenal tube having a copper Lyon bucket at the end was passed into the 
stomach, anchored to the cheek by adhesive tape and left in place for the duration 
of the observation period. . Stimuli, such as histamine phosphate, were never given. 
Excess saliva was usually expectorated rather than swallowed, especially by the 
older children. Whenever vomiting or anxiety or lack of cooperation appeared 
in a patient during the course of an intubation study, the experiment would be 
halted at that point. 

As soon as feasible after passage of the tube, the fluid contents of the resting 
empty stomach were aspirated by suction. During this procedure the child’s 
position would be shifted about in order to permit the openings at the end of the 
tube to come into contact with all the pockets of liquid within the stomach and 
assure its complete emptying. The first specimen was labeled “resting secretion.” 
Next, for successive ten minute periods, a series of 4 or 5 additional specimens 
were collected, all the withdrawable contents being aspirated each time. These 
specimens were labeled “basal secretion.” The child then drank a glass of warm 
milk (240 cc.). In the next section are summarized the observations on the 
responses to the milks thus given. 

Every specimen of aspirated gastric juice, whether resting secretion’ or basal 
secretion, was analyzed separately. A typical sample of data is given in table 2, 
to illustrate the wide ranges of normal spontaneous fluctuations exhibited by the 
subjects. The rate of appearance of the basal secretion is expressed in terms oi 
cubic centimeters of recoverable fluid per. minute of observation. 


Laboratory Methods—The hydrogen ion determinations were made electro- 
metrically with a direct reading pa meter having glass and mild mercurous chloride 
(calomel) electrodes. The acidity values were obtained by the familiar Topfer 
quantitative procedure, using dimethylaminoazobenzene for free hydrochloric 
acid and phenolphthalein for total acidity. These values are here given in milli- 
equivalents per liter, which numerically are identical with “units” or “degrees” 
in the older system of notation. Pepsin strength was measured by the Helmer- 
Fouts * milk-clotting method, with the results recorded directly as pepsin rather 


3. Todd, T. W., and Kuenzel, W.: (a) Studies in the Alimentary Tract of 
Man: I. The Attainment of Reliability in Gastric Responses, J. Lab. & Clin. Med. 
14:1017 (June) 1929; (b) V. Disturbances of Central Origin in Gastric Responses, 
ibid. 15: 142 (Nov.) 1929. 

4. Helmer, O. M., and Fouts, P. J.: Gastric Analysis Methods, Am. J. Clin. 
Path. (Tech. Supp.) 7:41 (Sept.) 1937. 





WOLMAN—GASTRIC PHASE OF MILK DIGESTION 397 


than converted into rennin units as proposed by the authors of the method. All 
determinations were performed within a few hours of securing the specimen, the 
pu being read first to minimize gaseous interchanges with the atmosphere. 


Basic Data.—Six hundred and ninety-five specimens of secretion 
were obtained, 349 from 79 experiments on 31 girls, and 346 from 72 
experiments on 28 boys. The girls yielded 78 resting secretion specimens 
and 271 basal secretion specimens; the boys 72 resting secretion 
specimens and 274 basal secretion specimens. 

Fasting Secretions—It was important to ascertain whether the act 
of insertion of the tube gave rise to a response on the part of the stomach. 
If the differences between the “resting” fluid encountered on the entrance 
of the tube and the subsequent “basal” specimens lay within the limits 


TABLE 2.—Typical Set of Gastric Analysis Data 
The subject was a 7 year old girl. 
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* Expressed in milliequivalents per thousand cubic centimeters of gastric juice. Numeri- 
cally, this scale corresponds with that of clinical ‘‘units.’’ 

t Expressed as milligrams of pepsin (1:4,000) per cubic centimeter of gastric juice. 

t py, pale yellow; ec, colorless. 

§ Cubie centimeters per minute. 


of random sampling, then the data could be subjected to one all-inclusive 
analysis. On the other hand, if the differences were so great that the 
figures seemed drawn from two separate physiologic states of functioning, 
the respective sets of data would have to be considered individually. 

The problem was approached by comparing (A) the differences 
between the initial and the second ten minute specimens with (B) the 
differences between the second and the fourth ten minute specimens of 
every experiment-in which that many samples were withdrawn. If the 
act of insertion of the tube had evoked either mucosal responses or duo- 
denal regurgitation, the change should have become manifest by ten 
minutes and would be reflected in the value 4. In contrast, B could be 
taken as the measure of normal spontaneous fluctuations, since during 
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this interval the tube was kept stationary in place and any stimulation due 
to its presence should be uniform and constant. 

On calculation, the critical ratios (difference between means: stand- 
ard error of the difference between means) for the means A and B 
proved to be: for py, 0.80; for free acidity, 0.56; for combined acidity, 
2.66 ; for total acidity, 1.72, and for pepsin, 2.71. The differences were 
thus less than twice the standard error for three of the five components 
and less than three times the standard error for the rest. It was con- 
cluded, therefore, that the initial secretion and the basal secretion did not 
represent decidedly different statistical populations and that the two sets 
of values could be tabulated together and discussed under the generic 
term “fasting secretions.” 

The same question of the possible influence of intubation on basal 
gastric secretion was reviewed several years ago by Bloomfield, Chen 
and French,’ who concluded that no definite answer had as yet been 
reached. Their own observations on adults indicated that passage of the 
tube may either temporarily excite or inhibit the fasting secretions or 
exert no detectable effect. 

Volume of Initial Specimens —When free of food the stomach always 
contains a certain amount of saliva mixed with mucosal secretions and 
regurgitated duodenal fluid. It is these fluids which receive the milk at 
the time of its ingestion. In the present studies the volumes of fasting 
fluid encountered on first passing the tube ranged from 0.4 to 80 cc., with 
a mean of 8.8 cc. and a standard deviation of 8.2; 83 per cent measured 
between 0.1 and 10 cc. in volume. In but one experiment could no fluid 
be secured. The one 80 cc. specimen proved rich in pepsin and hydro- 
chloric acid and therefore was believed not to have been augmented by 
an unreported drink of water. On two other occasions this subject, a 
7 year old boy, exhibited initial volumes of but 10 and 5.6 cc. respec- 
tively. The initial volumes tended to be larger for the older age group 
but were without significant differences with respect to sex. 

Rate of Formation of Fasting Secretions—The mean rates at which 
fluid accumulated in the stomach during the preliminary forty to fifty 
minute interval between passage of the tube and drinking of the milk 
varied from 0.1 to 3 cc. per minute, with a mean of 0.84 cc. per minute 
and a standard deviation of 0.42. Only 4 subjects, all boys, produced 
more than 1.6 cc. per minute. There were no significant differences 
between boys and girls or between the younger and older age groups. 

Bile-—With adults, the finding of bile in the stomach fluids is ordi- 
narily attributed to (a) disease of the duodenum or gallbladder, (b) gag- 


5. Bloomfield, A. L.; Chen, C. K., and French, L. R.: Basal Gastric Secre- 
tion as a Clinical Test of Gastric Function with Special Reference to Peptic Ulcer, 
J. Clin. Investigation 19:863 (Nov.) 1940. 
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ging and retching during intubation or (c) reflux of alkaline duodenal 
juice as a normal physiologic mechanism.* In this group of children 
none had symptoms referable to the gallbladder or the duodenum, and 
gagging was recognized but rarely. That the initial specimens contained 
bile as often as did specimens collected later rules against the likelihood 
that reflex regurgitation was provoked unnaturally by rubbing of the 
tube and the bucket against the gastric mucosa. 

Bile is recognizable by the yellow tint it imparts, which changes to 
green after several hours of standing. Bile was identified in 159, or 
22.9 per cent of the 695 specimens, being present in 24 per cent of the 
resting specimens and 22.4 per cent of the basal specimens. Its presence 
was demonstrable on at least one occasion in the gastric secretions of 
more than half of the entire group of children. This high incidence sug- 
gests that during childhood, just as in maturity, reverse peristalsis from 
duodenum to stomach is a common normal phenomenon. 

Of 159 bile-tinged samples the hydrogen ion concentration was higher 
than pu 7 in 11; lower than py 3 in 80, and below py 2 in 72. Evidently 
regurgitating duodenal fluid may impart a yellow shade to gastric con- 
tents, but the quantity is as a rule not great enough fully to neutralize 
the gastric acidity. 

Free Hydrochloric Acid.—Of the total body of specimens, 197, or 
35.3 per cent were negative for free hydrochloric acid, the negative ones 
being distributed more or less equally between boys and girls. Of these, 
135, or 68.5 per cent, were from subjects below 9 years of age. The 
individual readings for the positive specimens ranged between 4 and 100 
milliequivalents per liter. Their mean was 28.1 milliequivalents per 
liter, and their standard deviation, 17.9. 

The correlation ratio between py and free hydrochloric acid was 0.779 
(table 3), signifying a much wider scatter of the determinations than 
would be expected from the theoretic ionization of pure hydrochloric acid. 
This lack of exact correlation of the readings may be ascribed, in part at 
least, to the crudity and insensitivity of the Topfer method. 

It is customarily assumed that the free acidity as determined with 
dimethylaminoazobenene (Topfer’s reagent) represents the one strong 
acid of the stomach, namely, hydrochloric acid. With gastric specimens 
the color of this indicator usually turns from cherry red to salmon pink 
in the py zone 3.2 to 3.7, though the change in tint sometimes does not 
become recognizable until neutralizing alkali has raised the px to 4.2. 
The visual end point, therefore, is usually higher than the chemist’s 
end point for ionized hydrochloric acid, which is py 2.8.7. What is 


6. Bockus, H. L.: Gastro-Enterology, Philadelphia, W. B. Saunders Com- 
pany, 1943, vol. 1. 

7. Michaelis, L.: Some Problems Concerning the Gastric Juice, in Harvey 
Lectures, 1926-1927, Baltimore, Williams & Wilkins Company, 1927, vol. 22, p. 59. 
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measured as “free acidity,” therefore, includes a small segment of the 
buffer curve of the gastric juice above py 2.8. The presence of these 
buffer acids, in minor but inconstant amounts, contributes to the unex- 
pectedly low correlation found between py and free acidity. (In accord- 
ance with common parlance, this presentation uses the terms “free 
hydrochloric acid” and “free acidity” interchangeably. ) 

Combined Acidity—With the present group of children, the values 
for combined acidity ranged from 2 to 66 milliequivalents per liter, with 
a mean of 19.6 milliequivalents per liter and a standard deviation of 6.2. 

“Combined acidity” not only comprises the hydrochloric acid bound 
to the basic proteinous fluids from the oropharynx, the stomach and the 


TaBLe 3.—Comparisons of Correlation Coefficients (r) and Ratios (n) Arranged 
in the Order of Decreasing Significance 


Values for pu readings: are logarithmic numbers. On plotting the means of the px 
antilogarithms against the corresponding means of these other variables, straight line 
trends were evident. It was more expedient, however, to carry out the computations with 
the pu readings directly, even though the regression curves then became nonlinear. With 
such patterns the correlation ratio technic rather than that of the correlation coefficient 
should be applied. 








Free acidity * vs. total acidity 
Pepsin vs. free acidity * 

Pepsin vs. total acidity 

Combined acidity vs. total acidity 
Free acidity * vs. combined acidity 
Pepsin vs. combined acidity 

pu vs. free acidity * 

pu vs, total acidity 

pu vs. pe 

pu vs. combined acidity 
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* Omitting from the calculations all observations in which free acidity = 0. 


duodenum but also includes acid radicals of the proteins, secreted phos- 
phates and organic acids, when present.’ This heterogeneous mixture of 
intermediate buffer substances accounts for that segment of tke gastric 
juice neutralization curve extending from the borderline of free acidity 
to the spot where titration with sodium hydroxide and phenolphthalein 
gives a persistent red color. Phenolphthalein is not a highly accurate 
guide to the work done by the stomach membrane when secreting acid 
for the reason that its end point marks a py reaction of 8 to 10, which 
is more alkaline than blood serum.’ Use of this indicator, however, 
‘carries such a weight of accumulated data and tradition that most 
workers, like Cutter,’° continue with it. Phenol red is on theoretic 


grounds much more satisfactory.’ 


8. Martin, L.: Comments on Gastric Analysis, Am. J. Clin. Path. (Tech. 
Supp.) 7:50 (Sept.) 1937. 

9. Hollander, F.: Studies in Gastric Secretion: Comparison of Criteria of 
Acidity, J. Biol. Chem. 91:481 (May) 1931. 

10. Cutter, R. D.: Normal Gastric Secretion of Infants and Small Children 
Following Stimulation with Histamine, J. Pediat. 12:1 (Jan.) 1938. 
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_ These intermediate buffer substances, though weak in potency, are of 
some minor importance in milk digestion. Being ampholytic, they com- 
bine both with the milk being swallowed and with the digestive juices 
pouring out to meet it. 

Relationships Between Combined Acidity and Other Factors—The 
correlations between the intermediate buffer substances (combined acid- 
ity) and the other measured variates showed but low association (table 
3). This signifies that the amounts of the nonhydrochloric acid com- 
ponents are more or less independent of the hormonal and nervous 
stimuli which affect the amounts and concentrations of the other com- 
ponents of the gastric secretions. 

A positive finding of free hydrochloric acid (“free acidity”) means 
that the capacity of the intermediate buffer substances to neutralize acid 
has been fully or nearly fully saturated. It seemed proper to raise the 
question whether existence of a state of free acidity within the stomach 
with a pu below 3.5 promotes the entry of additional neutralizing alkali. 
Were such a stimulating influence operative, the values for combined acid- 
ity would have a higher average in those specimens which contained free 
acidity than in those which did not. On survey of the data, the mean 
for combined acidity in the 496 specimens which contained free acidity 
proved to be 19.4 milliequivalents per liter, with a standard deviation of 
5.7. These figures are essentially identical with those for the entire 


series of specimens. It would appear, therefore, that the intermediate 
buffer substances in the fasting secretions bear no quantitative relation to 
and are independent of the free acid coincidentally present. 


Total Acidity.~The range for total acidity was 4 to 126 milliequiv- 
alents per liter, with a mean of 38.2 milliequivalents per liter and a stand- 
ard deviation of 21.6. There was almost perfect correlation between the 
positive values for free acidity.and the corresponding values for total 
acidity (table 3), which was to be anticipated, since total acidity consists 
in large part of free acidity. The correlation with py was less marked. 
For example, for the specimens with 20 milliequivalents of total acidity 
per liter, the respective Pu readings ranged from 2 to 7.5. 

Pepsin.—The readings for the children spread from 0 to 18.5 mg. 
of pepsin per cubic centimeter, with a mean of 3.9 mg. and a standard 
deviation of 3.2. : 

The correlations between pepsin and free acidity, total acidity, and py 
(table 3) were all relatively high, indicating that in the fasting child the 
secretion of pepsin is closely associated with that of hydrochloric acid. 
The same internal influences which evoke the acid also evoke the enzyme, 
at about the same rate. 

Technicians who deal with gastric juice know that specimens above 
pu 7 are usually free from demonstrable pepsin. This is sometimes 
taken to mean defective pepsin formation by the mucosa, or gastric 
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achylia. This deduction overlooks the fact that pepsin is quickly destroyed 
by alkaline solutions, even of weak strength.‘ In one of Ihre’s 
experiments, for example, a pepsin-rich specimen of gastric juice lost 
32 per cent of its proteolytic activity when alkalinized to py 6.5 for 
fifteen minutes, and it became inactivated completely when kept at pu 7.4 
for the same length of time. Accordingly, the absence of demonstrable 
pepsin from an alkaline specimen is not necessarily a sign that the gastric 
mucosa is not elaborating pepsin; it is possible that there has been 
neutralization of secreted acid and destruction of its accompanying 
enzyme by regurgitated basic duodenal juice. 

Cathepsin.—For years students of infant feeding have puzzled over 
the tendency of milk in the stomach to undergo proteolysis when the 
hydrogen ion concentration there present is theoretically too weak for 
destructive activity by pepsin to become manifest. The proteolytic 
behavior of pepsin in, vitro becomes inhibited when the surrounding 
medium is at a py above 4, whereas intragastric digestion of milk has 
been reported at pu values of 5 and 6."* A theory to explain this other- 
wise obscure phenomenon was proposed recently by Freudenberg and 
Buchs,** who ascribed it to the existence within the child’s gastric juice 
of another proteolytic enzyme, cathepsin. Cathepsin was first recognized 
in the intrinsic tissue of the stomach wall by Willstatter and Bamann,"* 
in 1929; it is an intracellular ferment recoverable from most body tissues 


though most abundant in leukocytes, lymphoid organs, liver and kidneys. 
It acts best at pu 4 to 5. Being inert at neutrality, it is probably inactive 
in the living cell. Willstatter had suggested that the source of the gastric 
juice cathepsin lay in the leukocytes which are continually migrating out of 
the mucosal lymph follicles. Freudenberg and Buchs, however, con- 


11. (a) Northrop, J. H.: The Mechanism of the Influence of Acids and 
Alkalies on the Digestion of Proteins by Pepsin or Trypsin, J. Gen. Physiol. 
§:263 (Nov.) 1922. (b) Tauber, H.: Enzyme Chemistry, New York, John 
Wiley & Sons, Inc., 1937. (c) Ihre, B.: Human Gastric Secretion: Quantitative 
Study of Gastric Secretion in Normal and Pathological Conditions, Acta med. 
Scandinav. (supp.) 95:32, 1938. 

12. (a) Rosenbaum, S., and Spiegel, M.: Ueber Eiweissverdauung im Saug- 
lingsmagen, Jahrb. f. Kinderh. 108:87 (March) 1925. (b) Budde, O.: Unter- 
suchungen zur Verdauungsphysiologie des Sauglings: Zur Frage der Eiweiss- 
verdauung im Sauglingsmagen, Ztschr. f. Kinderh. 47:486, 1929. (c) Hess, R.: 
Ueber die Zunahme gelésten Stickstoffs im Sauglingsmagen, Monatschr. f. Kin- 
derh, 36:208, 1928. 

13. (a) Buchs, S.: Ueber das Kathepsin des Magensaftes, Ann. pediat. 156: 
1, 1941. (b) Freudenberg, E.: Ueber das Kathepsin des Magensaftes, Enzymo- 
logia 8:385, 1940. (c) Freudenberg, E., and Buchs, S.: Ueber die zweite Pro- 
tease des Magensaftes, das Kathepsin, Schweiz. med. Wchnschr. 70:249 (March 
23) 1940. 

14. Willstatter, R., and Bamann, E.: Ueber die Proteasen der Magenschleim- 
haut, Ztschr. f. physiol. Chem. 180:127, 1929. 
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tended that cathepsin is a true secretion, for it appears rapidly in appre- 
ciable amounts and can be demonstrated in fresh juice before the leuko- 
cytes have had time to disintegrate. 

Indirect corroborative evidence for this theory of the presence of 
cathepsin in the child’s gastric juice is given by the graph of mean values 
for pepsin as plotted against py (chart 1). The curve displays an 
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Chart 1.—Semilogarithmic graph showing the relationships to pa of pepsin, 
total acidity, free acidity and combined acidity in the fasting secretions. In spite 
of the crudeness of the assay method, pepsin shows a remarkably linear correlation 
with Pa apart from upward deviations at pu 4.7 and 5.2, which may be superimposed 
cathepsin effects. Free acidity, total acidity and pepsin run parallel between px 
1.2 and pu 3.2. The combined acidity curve (total minus free acidity) maintains 
a more or less uniform value throughout (pepsin in milligams per cubic centimeter 
and the acidities in milliequivalents per liter). 


upward deviation at py values 4.7 and 5.2, which are the places where 
cathepsin, if present, would manifest itself. In such weak acidities pep- 
sin is inert or nearly so. 
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Hydrogen Ion Concentration.—The hydrogen ion concentration read- 
ings of the fasting secretions ranged from py 0.9 to 7.7. The mean for 
all readings was py 3.27, with a standard deviation of 2.01. Many speci- 
mens were strongly acid, Py 1.3 or lower. Readings of pu 0.9 were 
encountered on three occasions with different children. At this 
strength the intragastric fluid corresponds to strong hydrochloric acid of 
a concentration of 0.6 per cent, or 165 milliequivalents per liter, which is 
essentially equivalent to the unneutralized pure secretion of the parietal 
cells.° There were no special differences with regard to sex. The 
hydrogen ion strength tended to be higher with older children. 

The mean values for free acidity and pepsin when plotted on semilog- 
arithmic paper against the respective py means (which are logarithms) 
yielded straight line curves (chart 1). This direct relation of px to free 
acidity reflects, of course, the ionization behavior of hydrochloric acid. 
Less expected was the relatively close correlation between pepsin and py, 
the significance of which has already been discussed. 

It must be remembered that the curves in chart 1 are expressions of 
mean data. The central tendencies thus elucidated were not detectable 
on simple scrutiny of the figures from any individual child. 

Sex and Age.—The means for each component of the gastric juice 
were somewhat higher for boys than for girls and for older children than 
for those younger. Yet if the data are subjected to the criterion that a 
difference between two means bears no significance unless more than 
three times the standard error of their differences, one finds that the 
boys displayed significantly stronger values with combined and total 
acidity only whereas the older children outclassed those more youthful 
in pu, pepsin, free acidity and initial volume. In childhood, accordingly, 
age would seem to outrank sex as a determinant of the potency of fasting 
secretions. 

Summary.—1. If all influences due to age and individual variation 
are ignored, the data for the child’s fasting gastric juice at any single 
moment may be compressed into this general summary : 
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2. With children, as with adults, all components of the fasting secre- 
tion have wide zones of normal variation. The gastric milieu which 
receives a milk meal is highly variable in quantity and composition. 
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15. Hollander, F.: The Chemistry and Mechanics of Hydrochloric Acid 
Formation in the Stomach, Gastroenterology 1:401 (April) 1943. 
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3. Clinical deductions of abnormal gastric function in a child, there- 
fore, must not be drawn from a random “gastric analysis.” Only speci- 
mens obtained after stimulation with histamine or alcohol should be thus 
studied. 

4, Furthermore, as indicated more fully later, the acidity in most 
fasting stomachs is relatively low in potency as opposed to the large vol- 
ume and relatively high buffer capacity of 8 ounces (240 cc.) of cow’s 
milk. For appreciable digestive breakdown of this test meal, a consider- 
able outflow of potent secretions becomes necessary. 


QUANTITATIVE RESPONSES OF THE CHILD’S STOMACH TO HARD CURD 
(PLAIN PASTEURIZED) AND SOFT CURD (HOMOGENIZED 
PASTEURIZED) MILK 


Nature and Manner of Obtaining Gastric Specimens.—After completion of 
the forty to fifty minute period of withdrawal of the fasting juices, each child 
drank quickly a measured glassful (240 cc. or 8 ounces) of milk warmed to 
room temperature (about 21C.) while the gastric intubation tube remained in 
place. The first minute of drinking was taken as the zero point for all subse- 
quent determinations on the presumption that stimulation of the stomach by food 
commences with the beginning of the meal. The span of time required for drink- 
ing averaged 3.7 minutes and rarely exceeded 8 minutes. Each child was studied 
at least twice, once or more with plain pasteurized milk and once or more with 
homogenized pasteurized milk. The tests with pasteurized milk were more often 
made first. A few parallel experiments with other forms of milk were carried 
out sporadically. A total of 122 separate milk digestion experiments were per- 
formed. 

The milks were always taken readily, since the children were hungry from 
having missed breakfast. As a rule, the rubber tube in mouth and throat caused 
no mechanical interference, though some later regurgitation occurred in 15 of the 
122 experiments (12.3 per cent). All data from experiments with regurgitation, 
even when the amount brought up was as little as 5 cc., have been excluded from 
the tabulations because reverse peristalsis implies disturbed and abnormal function- 
ing within the stomach. Regurgitation bore nd significant relationship to age 
or sex, but its occurrence was greater in the trials with homogenized milk than 
in those with pasteurized milk. 

Once the 240 cc. of milk had been taken, small samples of the stomach contents 
were withdrawn at ten minute intervals for as long as they could be obtained. A 
number of children were examined fluoroscopically immediately after they had 
finished drinking, in order to ascertain the position of the perforated bucket at the 
distal end of the rubber tube in relation to the ingested milk. The bucket usually 
hung in the midst of the milk mass below the gas bubble, about midway between 
cardia and pylorus. Barium sulfate was excluded from all these trials because 
of its disturbing action on the size of curds which form. 

Observations were made on (1) coagulation time, (2) emptying time and 
terminal lavage, (3) changes in hydrogen ion concentration and (4) changes in 
free, total dnd combined acidities. For hydrogen ion concentration and the acidities 
the sequence of changes which took place during the experiments were plotted. 
The mean curves were calculated from the ten minute readings of the individual 
curves, 
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In preparing the mean curves for the comparison of results with plain pasteur- 
ized and homogenized pasteurized milks, the selection of data was restricted to those 
children whose experiments with each milk had been wholly satisfactory. Thus, 
only matched pairs were compared. In doing this, it was necessary to ignore the 
readings taken at the first ten minute period which were discrepantly high, pre- 
sumably because of contaminating traces of resting secretion clinging to bucket and 
tube. 


The “Soft Curd” Concept.—A brief explanation of this concept may 
be of interest. The belief is growing that the texture and physical elas- 
ticity of the curds which form in the stomach from any given milk bear 
a direct relationship to the ease of digestibility of that milk. According 
to this, small soft curds tax the digestive mechanisms much less than do 
curds which are large and hard.1* Two somewhat related technics have 
been evolved for the in vitro evaluation of the curdling behavior of milks. 
With the curd tension technic, the resistance of a standard mass of clot- 
ted milk to the passage of a wheel-shaped knife (expressed in grams) 
grows progressively less as the “hardness” diminishes.** With the curd 
number technic, which portrays the size distribution of the curds formed 
when milk is coagulated by synthetic gastric juice in a rocking bag, the 
possible range runs upward from 100 to 300 in an arbitrary scale, with 
the finest coagulums yielding the highest numbers.’* The lines or 
zones of transition between hard curd and soft curd milks, as believed 


to relate to digestion, have not been determined with exactness for either 
technic, but they appear to lie in the neighborhood of 20 Gm. for curd 
tension and 200 for curd number. 


16. (a) Espe, D. L., and Dye, J. A.: The Effect of Curd Tension on the 
Digestibility of Milk, Am. J. Dis. Child. 48:62 (Jan.) 1932. (b) Conquest, V.; 
Turner, A. W., and Reynolds, H. J.: Soft Curd Milk Produced with Pancreatic 
Concentrate, J. Dairy Sc. 21:361, 1938. (c) Doan, F. J., and Flora, C. C.: 
Comparative Digestibility of Some Soft Curd Milks in Vitro, Bulletin 380, Penn- 
sylvania Agricultural Experiment’ Station, 1939. (d) Reytolds, L.; Macy, I. G., 
and Souders, H. J.: The Gastrointestinal Response of Children to Test Meals 
of Barium and Pasteurized, Evaporated and Base-Exchanged Milks, J. Pediat. 15:1 
(July) 1939. (c) The Nutritional Significance of the Curd Tension of Milk, 
report of the Council on Foods, J. A. M. A. 108:2040 (June 12) ; 2122 (June 19) 
1937. (f) Wolman, I. J.; Borowsky, S.; Nicholas, R., and Spur, B.: Soft 
Curd Homogenized Milks in Infant Feeding: A Laboratory and Clinical Study, 
J. Pediat. 21:45 (July) 1942. (g) Spur, B., and Wolman, I. J.: Influence of 
Added Rennin upon Curd-Forming Properties and Peptic Digestion of Milk, J. 
Dairy Sc. 28:129, 1945. 

17. (a) Hill, R. L.: The Test for Determining the Character of the Curd 
from Cow’s milk and Its Application, J. Dairy Sc. 6:509, 1923. (b) Report of 
Committee on Methods of Determining the Curd Tension of Milk, ibid. 24:825, 
1941. 

18. Spur, B., and Wolman, I. J.: The Curd Number Test: A Method of 
Testing the Curdling Qualities of Milk, J. Dairy Sc. 25:409, 1942. Wolman. 
Borowsky, Nicholas and Spur,16t 
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The Test Milks.—For these experiments, plain pasteurized milk (hereafter 
referred to simply as pasteurized milk) was taken as representative of hard curd 
milk and homogenized pasteurized (homogenized) milk as representative of soft 
curd milk. Both varieties were of commercial grade and originated in the regional 
milk shed, though not always supplied by the same dealer, and were received fresh 
daily. The batches of pasteurized milk were processed by heating at 63C. 
(142 to 143 F.) for thirty minutes. The batches of homogenized milk, after 
first being pasteurized at temperatures varying from 60 to 66°C. (142 to 152 F.) 
for thirty minutes, were mechanically processed by passage through a high 
pressure homogenizer (2,500 to 3,000 pounds [1,135 to 1,362 Kg.] of pressure). 
Repeated checks of both types of milk showed the butterfat content to fluctuate 
within limits of 3.8 to 4.2 per cent. The values for tests, done weekly, of pa, curd 
tension,'? curd number,!* and total acidity are listed in table 4. Reflecting their 
common origin, the two milks had identical px values and total acidity strengths, 
the latter values being measured by titration with sodium hydroxide to the end 
point of phenolphthalein. According to current standards the pasteurized milk 
was always “hard curd” and the homogenized always “soft curd.” 


TABLE 4.—Comparison of the Milks Fed 








Plain Homogenized 
Pasteurized Milk Pasteurized Milk 


" ~ a ——EEE 
Range Mean Range Mean 





6.64-6.74 6.7 
Total acidity, mEq./L.: - od 15-20 17.9 
Curd tension, Gm 33. 6-17 9.5 
Curd number - 205-290 251 





An experiment was made to determine whether the curdling differences between 
these two milks would become reflected in their acid-absorbing and acid-neutralizing 
properties. Specimens of these milks, derived from the selfsame original batch 
of unprocessed milk, were mixed in an artificial coagulating device 1* with pepsin 
and enough weak hydrochloric acid to bring the pa to 5.5. The pasteurized 
milk yielded coarse irregular curds, of which many were too large after hardening 
to pass through a % inch (1.3 cm.) meshed sieve. The homogenized milk curds 
were much smaller; nearly all after hardening passed readily through a %o inch 
(2.5 mm.) sieve. Normal hydrochloric acid was then added in successive 1 cc. 
quantities to each and graphs made of the fa changes which resulted (chart 2). 
The pa of the free whey of the curdled pasteurized milk fell more rapidly; with 
3 cc. of added acid, for example, the pu was down to 3.6, as compared with fu 4.2 
for homogenized milk. This diyergence corrected itself later in the titration, 
however, for after 10 cc. of acid had been added both read the same, pu 1.9. For 
uncoagulated control batches of the same milk the rates of fall were less rapid. 


This diminution.in acid-neutralizing power which results from coagu- 
lation is believed to be mechanical in nature. The trapped whey and 
coagulated protein within the interior of a solid coagulum cannot combine 
freely and instantly with the acid being added and hence for practical 
purposes are absent temporarily from the reaction. The buffer strength 
of the curdled mixture becomes proportionately reduced. This theory 
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receives some corroboration from the observation that the pu of the 
pasteurized milk when taken again after standing for thirty minutes was 
found to have risen to the value exhibited earlier by the homogenized 
milk, whereas the latter, in turn, now gave a curve almost identical with 
that of its uncurdled control. The lapse of thirty minutes had permitted 
diffusion of more of the acid into the curds. 

Coagulation Times of the Ingested Milks—Small samples of the 
gastric contents were aspirated every two minutes after the milks were 
taken, in order to note the intervals required for curdling. The coagula- 
tion times, as observed, ranged from 8 to 52 minutes, with means of 19.2 
minutes for homogenized milk and 20.3 minutes for pasteurized milk. 
The scatter was greater for pasteurized milk, of which 4 specimens 
remained in the stomach thirty-eight to fifty-two minutes before coagu- 
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Chart 2.—Buffer curves (100 cc. of milk). Comparative buffer behavior of 
liquid versus coagulated milks when titrated rapidly with tenth-normal hydro- 
chloric acid. Both the plain pasteurized and the homogenized pasteurized speci- 
mens came from the same original batch of raw milk. See text for explanation. 
(When the titrations were done more slowly, the differences became less striking, 
since there was time for the acid to penetrate the interior of the curds.) 


lating. With every child, homogenized milk coagulated more rapidly 
than did pasteurized milk. There were no significant differences attribu- 
table to age or sex. It is likely that the prgcipitation took place in these 
samples a few minutes earlier than in the mass of milk in the stomach, 
since precipitation is always hastened by agitation, and the act of with- 
drawal gave rise to disturbing currents. 

Daily samples of the two milks, otherwise identical, were warmed 
to 37 C. and mixed side by side with equal volumes of fasting gastric 
juice. The homogenized milk always coagulated first. Six hundred 
and seventy-eight such tests were done. The mean clotting times for 
pasteurized milk and for homogenized milk bore the ratio 100: 78. 
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The decrease in colloidal stability effected by homogenization of 
milk may be ascribed in part to the more disperse condition of the fat 
in homogenized milk and in part to the somewhat higher temperatures 
used for pasteurizing the homogenized milk. That the differences in 
the coagulation times of the two milks were less in vivo than in vitro 
may have been due to less vigorous agitation inside the body. In the 
fundus mucosal secretions may mix with ingested milk more slowly, 
largely by diffusion from the periphery. 

Emptying Times.—When specimens could be aspirated no longer, 
the time was noted, and the interval since beginning of ingestion was 
recorded as “emptying time.” The intervals ranged from 25 to 170 
minutes, with a mean of 118.5 minutes and a standard deviation of 27.1. 
Calculations of the “matched pair” sets of data failed to bring out any 
significant differences between boys and girls, between younger and 
older age groups and between pasteurized and homogenized milks. 

To each patient, in order to verify that the stomach had become 
empty, 150 cc. of tap water was given by mouth and then drawn back 
through the tube. Interestingly, as much as 10 to 50 cc. of the lavage 
fluid could often not be recovered. When withdrawn the fluid was 
usually cloudy, and on standing in a volumetric cylinder it would yield 
a sedimentary zone of flocculent curdy material. The mean volumes of 
the zones of curds thus crudely measured were 7.3 cc. for pasteurized 
milk and 6.1 cc. for homogenized milk. The greatest volume was 28 cc. 
In only 13 per cent of the experiments did the volumes exceed 10 cc. 
These relatively small volumes of residuum are fairly reliable evidence 
that the stomach had become entirely empty, though it is conceivable that 
curds too large to be passed through the narrow aspirating tube were 
still lying in the stomach. The likelihood of this was of course much 
greater for pasteurized milk, which yields bulkier and tougher curds.’® 

Barium sulfate and water in small amounts was frequently introduced 
through the tube at the expiration of the test, after milk was no longer 
withdrawable, in order to check on the possibility that large curds of milk 
were still retained in the stomach. 

On subsequent fluoroscopic examination the contours of large clots 
were never recognized. 

Changes in py.—After the milk was taken, the intragastric py 
tended to fall steadily for the first hour to about py 3 and then more 
slowly thereafter. The curves usually leveled off at about py 2.5, with 
indications of a beginning slow rise in those experiments which lasted 
longer than ninety minutes. In successive tests, wide variations were 
noted among the individual curves, not only from child to child but also 
in the same child with either kind of milk (chart 3). Generally speak- 


19. Wolman, Borowsky, Nicholas and Spur.1®f Spur and Wolman.18 
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ing, the px fell a little more rapidly with boys than with girls and with 
the older group than with the younger, but these differences were below 
the levels of statistical significance. The means of the results for the 
matched pairs showed essentially identical curves for the two kinds of 
milk. 


_ Significance of pu Observations —Curves of intragastric py changes 
induced by and associated with a meal of milk are portrayals of an incon- 
stant equilibrium affected by three chief variables. These variables: are: 
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Chart 3.—Gastric responses to milk. Graphic presentations of the characteristics 
of the fasting secretions and the responses to test meals of milk in representative 
children: A, a 7 year old boy and B, a 13 year old girl. Pepsin, pa and “total 
acidity” are the factors illustrated. Each line represents a separate experiment. 
Note the lack of regularity in the patterns for the fasting secretions and also for 
the responses to the milks. 


(1) the secretion of hydrochloric acid, which proceeds at an unknown and 
undeterminable rate; (2) the buffer, or acid-absorbing, capacity of the 
milk itself, which, though measurable, not only is different and fluctuant 
from day to day but also undergoes shifting intragastric alterations when 
coagulation occurs, and (3) the intermittent discharging of the milk 
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and gastric juice combination into the duodenum, which begins soon 
after the meal is taken and continues until the stomach has emptied 
itself. 

Gastric juice contains two milk-clotting factors—acid and pepsin. 
If the gastric hydrochloric acid were acting alone, coagulation would 
occur when the py had fallen to the isoelectric point of casein, about 4.6, 
and would give. rise to a low calcium “small grained” acid-casein curd. 
On the other hand, if no acid were present and the rennin-like action of 
pepsin were the sole precipitant agent (for rennin as such appears to be 
never secreted by the human being *"), at the py of milk, which is 6.6, 
larger, softer, “coarse-grained” curds of calcium caseinate would be pro- 
duced. In actual fact, intragastric coagulation is achieved by the simul- 
taneous action of acid and enzyme. Thus, the py existent at the 
moment of coagulation exerts a strong influence on the chemical nature 
as well as the physical state of the curds which form. 

The zymogenic chief cells of the mucosa secrete pepsin in its inactive 
precursor state, propepsin, or pepsinogen. Transformation of pepsinogen 
into pepsin does not begin unless the py of the environment is acid. 
However, once the transformation has become initiated by acid, it will 
proceed as a spontaneous autocatalytic reaction, catalyzed by the newly 
forming pepsin. 

Hydrogen ion concentration governs the enzymatic activity of pep- 
sin." When the py of the environment is 4 or higher, proteolysis by 
pepsin is inhibited. As the pu is made to fall below this level, the diges- 
tive potency increases rapidly and reciprocally, to attain a maximum 
activity (with casein as substrate) at py 1.8. 


Total, Combined and Free Acidity—The technics employed in the 
measurement of the “acidities” of the fasting secretions were applied to 
the aspirated milk and gastric juice mixtures. Titration by sodium 
hydroxide was carried to the end point py 3.2 to 3.7 with dimethylamino- 
azobenzene for free acidity and to the end point py 8.5 with phenolphthal- 
ein for total acidity. These indicators serve to mark definitive points 
on the neutralization curves and thereby serve as indexes of the buffer 
capacities of the specimens. 

By twenty minutes, the mean readings for total acidity were 
of the same magnitude as those of the original milk, even though the mean 
pu of the milk-gastric juice mixture had dropped from 6.7 to 5.7. 
Expressed another way, twenty minutes after ingestion no greater amount 
of 1: 100 sodium hydroxide solution per unit of volume was needed to 
raise the Py from 5.7 to 8.5 than had been required before ingestion for the 
rise from 6.7 to 8.5. Clearly the buffer strength of milk had undergone 
some diminution within the stomach, presumably as the result of dilution. 
Promptly afterward the mean total acidity curve began a slow but steady 
upward swing, reflecting the stomach’s secretion of hydrochloric acid. 
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By thirty minutes, free acidity began to manifest itself, and the quantities 
of this factor increased quickly thereafter (table 5). The data for the 
individual children showed the rates of fall in px to reflect closely but 
not precisely the rates of rise for both free and total acidity. Older chil- 
dren and boys gave quicker and more energetic responses than did 
younger children and girls. No striking differences were detected 
between the homogenized and the pasteurized milks. 

The mean values for combined acidity (calculated by subtracting free 
acidity from total acidity) rose slowly from 39.1 milliequivalents per 


Taste 5.—Comparisons of Intragastric Responses to Milk Meals 
“Matched pair” data broken down according to three different variables 








Mean of 

Milks 

No. of Before 

Experi- Inges- 

Attribute Comparison ments tion 


S 
g 
s 


a, Du 
All girls 
All boys. 


All under 9 
All 9 and Over.... 


All pasteurized... 
All homogenized. 


2 Co 
2 29 


SIO Or rH 
" 2DNNN OW 


FP PT hE 
© bo NH Dv 
7 2% 


go B08 2028 90% 
mH Oo ta tN 


py WY NE 
1 2® RO RO 


o 


b, Total acidity, 


mEq./L. All girls 56.5 
All 


80.7 
68.9 
69.3 
66.6 
72.1 
69.3 


49.3 
70.6 
59.3 
63.4 


60.6 
61.7 


61.1 


All under 9. 
All 9 and over.... 


All pasteurized... 
All homogenized. 


35.1 
44.3 
39.1 
42.7 
39.2 
4 
8 


os 


S& 
& IBIS xB 


m OD OR Wis 


c, Free acidity, 


mEq./L. 12.4 16,2 18.3 


19.0 21.7 24.8 26.1 


12.6 15.4 18.3 19.6 
20.1 23.4 24.7 26.2 


11.8 18.9 18.6 208 22.1 23. 
10.9 158 19.3 21.6 23.2 24. 


11.1 17.3-18.9 21.2 22.6 23.7 


22 


a Pe 
2a oF OF OF 


All boys 


All under 9 
All 9 and over.... 


All pasteurized... 
All homogenized. 





liter at thirty minutes to 48 milliequivalents per liter at one hundred 
minutes. This increase may have been due to the formation of inter- 
mediate acid products derived from breakdown of the milk by the 
lipases and proteases from the stomach wall. In that event, the smallness 
of this increase implies that the chemical digestion of milk does not 
progress to an appreciable extent within the stomach. 

Other Digestive Activities—The examination of the withdrawn 
contents was limited to the features which have been discussed. Deter- 
minations were not made to see whether the lactose had been split to 
any extent by the salivary amylase, whether the count of viable bacteria 
in the milk had been cut down by the intragastric acidity and whether 
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the soluble nonprotein nitrogen of the whey augmented with the pas- 
sage of time. Neither were the products of lipolysis looked for, though 
the odor of rancidity was missing or faint in the specimens, even those 
aspirated after three hours. The lipase inherent in raw milk is destroyed 
by the heat of pasteurization. The information regarding these 
and related less prominent activities of the child’s stomach can be found 
in reviews by Freudenberg *° and Wolman. ** 

Summary.—1. The responses of the child’s stomach to ingestion of 
8 ounces (1 glassful) of cow’s milk were observed. No especial differ- 
ences were noted with respect to age or sex. 

2. Plain pasteurized milk was compared with pasteurized homoge- 
nized milk in 72 “matched pair” experiments. The coagulation times 
were essentially identical. Their range was from 8 to 52 minutes and 
their mean, 19.7 minutes. The emptying times were also essentially 
identical. Their range was from 50 to 170 minutes, and their mean, 
118.5 minutes. 

When the milks were first taken, their high buffer strength neutral- 
ized almost completely the small amounts of hydrochloric acid in the 
fasting secretions. Within a few minutes, however, the intragastric pu 
began to drop steadily. This fall was due to the outpouring of stimulated 
secretions combined with progressive emptying through the pylorus. 
_The py arrived at a potency between 3.2 and 2.8 in sixty to ninety min- 
utes, as a rule, where it remained until the stomach became empty. 

Rises in total and free acidity content became evident within twenty 
minutes after ingestion of the milk and continued till the milk had left 
the stomach. The combined acidity values rose but slightly during this 
period. This suggests that intragastric formation of acidic breakdown 
substances is but minor. 

In vitro the homogenized pasteurized milks yielded smaller, softer 
curds than did the plain pasteurized milks. These differences were 
not reflected in the py and free and total acidity responses with the two 
types of milk. 


MISCELLANEOUS EXPERIMENTS ON INTRAGASTRIC RESPONSES 


While the major studies already described were in progress, some 
similar experiments of an exploratory nature were carried out with 
infants, children and 1 adult, using a variety of preparations of milk. 
These experiments were too limited in number to establish any new 
principles. Nevertheless, the results seem worth presenting in brief, 
inasmuch as they demonstrate clearly the influence of the age factor on 
digestion. The wide divergences of the observations with single sub- 


20. Freudenberg, E.: Physiologie und Pathologie der Verdauung im Sauglings- 
alter, Berlin, Julius Springer, 1929. 
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jects emphasize also the essentiality of studying large series of cases 
before drawing generalizations regarding intragastric digestion. 
Responses of an Infant in the Neonatal Period:—One infant, aged 4 
weeks at the time of the onset of the studies, was studied twice weekly 
for four weeks. The fasting secretions were feeble as a rule, though 
maximum potencies of py 2.2, total acidity 62 milliequivalents per liter, 
free acidity 20 milliequivalents per liter, and pepsin 0.6 mg. per cubic 
centimeter were encountered in sporadic specimens. Histamine stimula- 
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Chart 4.—Comparison of the mean responses to test meals of unacidified whole 
milks of newborn infants, infants in the second half year of life and children aged 
from 3 to 14 years. For pu, total acidity and free acidity the secretory responses 
achieve a greater order of magnitude with the advance in age. 


tion, done twice, failed to evoke responses as great as the spontaneously 
occurring maximums just mentioned. 

Breast milk, boiled milk, evaporated milk, rennetized milk, pasteur- 
ized milk, and rennet custards were individually fed, in 4 ounce (120 cc.) 
quantities. The emptying times ranged from sixty minutes with rennet 
custard to one hundred and sixty-three minutes in the one evaporated 
milk experiment. The secretory responses were weak with all milks. The 
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mean data are illustrated in chart 4. The lowest py attained was a reading 
of pu 5.2 at one hundred minutes with rennetized milk. Breast milk, 
in spite of its low buffer capacity, evoked the feeblest changes, as 
Demuth *? pointed out years ago; the py in two experiments did not 
fall below 6. (The initial py readings of the breast milk specimens were 
6.2 and 6.1, respectively. ) 

Responses of Older Infants ——The characteristics of the fasting secre- 
tions in 98 specimens from 22 experiments with 3 healthy infants aged 


TABLE 6.—The Fasting Secretions of Infancy 
Tabulation of 98 Separate Specimens from 3 Infants Aged 6 to 11 Months 
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Deviation 


Initial volume, ee. 
Basal secretion, cc/min 


Combined acidity, mEq./L. 
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6 to 11 months were studied (table 6). For all components except 
combined acid, the values were smaller or weaker with the more youthful © 
subjects. 

Histamine phosphate in the customary stimulating dose (0.01 mg. 


per kilogram of body weight) was administered to each infant (table 7). 
The results show that, given an effective stimulus, the postneonatal 
infant is able to elaborate a secretion much more potent than the fasting 


TaBLe 7.—Responses of Infants’ Gastric Fasting Secretions to Histamine 
Stimulation 








Maximum 
Interval Rate of 
to Peak Secretion, Total Free Pepsin, 
Age, Responses, Cc. pe Acidity, Acidity, Mg. per 
Subject Mo. Min, Min. mEq./L. mEq./L. Cc. 
la S&F. 6 35 0.6 . 70 5 8.2 
lb 8. F. * 6% 85 0.7 y 60 40 3.6 
2 LB. 6% 20 0.4 , 100 70 4.2 
38 PN. 11 30 0.3 60 60 3.6 





secretion and of a magnitude comparable to the low normal range for 
adults receiving the same stimulus. 

Various types of milk feedings were fed to these infants in 6 ounce 
(180 cc.) quantities—plain pasteurized milk, pasteurized milk boiled two 
minutes, unboiled homogenized milk, evaporated milk, light cream (20 


21. Demuth, F.: Gastric Function in the Healthy Infant, Ztschr. f. Kinderh. 
35:176, 1923. 
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per cent), and lactic acid milk (3 drops of lactic acid U. S. P. per ounce 
[30 cc.]). For the first four milks listed, the mean curves were essentially 
identical ; at 100 minutes the py was down to 4.5, the total acidity was 
52 and the free acidity 3 milliequivalents per liter (chart 4). Two to 
five tests were made with each milk. Some unevenness in response 
was noted with individual subjects. Lactic acid milk, as could be pre- 
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Chart 5.—Gastric responses to milk. Fasting secretion and changes in fa and 
total acidity following the ingestion of a variety of milks in 240 cc. (8 ounces) 
quantities by a healthy woman. The fasting secretions showed moderate variations 
from day to day; the responses to the various milk meals all followed the 
same general pattern. Symbols: P 1, rennetized whole milk; P 2, rennet custard ; 
P 3, rennet custard; P 4, plain pasteurized milk; P 5, reconstituted evaporated 
milk; P 6, lactic acid whole milk; P 7, pasteurized milk boiled three minutes; P 8, 
plain pasteurized milk, and P 9, homogenized pasteurized -nilk. 
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dicted, exhibited the most rapid changes in fx and total acidity.?* Light 
cream, despite its high fat content, did not remain in the stomach as long 
as most of the milks. 

Responses nw Childhood.—Seven varieties of milk were fed within 
two weeks to an 8 year old boy and an 11 year old gir!—plain pasteurized 
milk, homogenized milk, boiled pasteurized milk, reconstituted evapo- 
rated milk, milk with lactic acid added, rennetized milk and rennet cus- 
tard. The curves of response were widely divergent and far from 
identical. for the 2 children. Several of the milks were fed two or more 
times to the same child. The respective curves showed wide deviations 
one from another. 

Adult Responses.——Milk in nine different modifications was taken 
on successive days by a healthy woman whose gastric functionings had 
been shown previously by the histamine test to be unimpaired. The pz 
and acidity patterns given by these milks all had the same general con- 
tours (chart 5), with differences of no greater magnitude than were 
observed in the child whose responses to successive feedings of pasteur- 
ized milk have already been described (chart 3B). The emptying times 
ranged from seventy to one hundred and thirty-five minutes. The 
changes in free and total acidity in all tests were similar. The coagu- 
lation times for the pasteurized and homogenized milks were practically 
identical. Lactic acid milk showed the highest acidities, as might be 
expected, yet in one experiment with a nonacidified pasteurized milk 
the values were almost equally high. 

Summary—1. Some experiments on intragastric responses to 
assorted milks were carried out on infants, children and 1 adult. The rates 
of fall in py and rise in acidity content grew more rapid with advance 
in age. 

2. The individual subjects exhibited wide divergences in their 
responses to different milks, as well as to the same kinds of milk on 
repeated testing. These fluctuations in reactions appeared to be sponta- 
neous ; they bore no obvious relationships to known aspects of the milks 
save with already acidified lactic acid milk. It is therefore futile to 
attempt to draw conclusions regarding the comparative digestibility of 
milk preparations from a few isolated experiments. 


COMMENT 


It has been found feasible to study physiologically the digestion of 
milk in childhood by withdrawal and analysis of repeated small samples 
of gastric contents before and after taking test meals of milk. 


22. Marriott, W. M.: The Artificial Feeding of Athreptic Infants, J. A. M. A. 
73:1173 (Oct. 18) 1919. 
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The several secretory components of the child’s fasting stomach 
showed wide spontaneous variations. “Normality” for every component 
was a zone, not a single figure. Indeed, it is probable that the pattern 
of fluctuations is repetitive, mirroring the recurrent stimulations from 
meals and mealtimes, emotional states, physical activities and sleep. 
These broad zones for normal variation make it unwise to judge the 
functional capacity of a child’s stomach from a random specimen of 
fasting juice. One can draw no diagnostic conclusions from a “gastric 
analysis” yieldiny low results unless histamine phosphate had been given 
previously. 

A high correlation was noted between the secretion of hydrochloric 
acid and the secretion of pepsin by the resting stomach. The same inter- 
nal influences which evoke the secretion of one of these factors seem 
to evoke simultaneously the other. 

The buffer capacity of a glassful of milk appeared great enough 
to neutralize almost completely whatever free acid may have been present 
in the fasting secretions. But liberal outpouring of more potent secre- 
tions commenced as soon as the milk was taken, to judge by the steady 
fall in intragastric py which began immediately afterward. 

Responses to test meals of milk varied widely, even in the same 
child with the same milk on repeated testing. Hence broad generaliza- 
tions cannot be made from a few experiments on a few children. For 
such generalizations‘many studies must be done, with external conditions 
kept as constant as possible and statistical principles employed in analyz- 
ing the data. 

At the time that coagulation took place within the stomach, the 
circumstances were those of weak acidity. The mean intervals from inges- 
tion to curdling were 19.2 minutes for homogenized milk and 20.3 min- 
utes for pasteurized milk. During these intervals the mean intragastric 
fu curves for both milks had fallen from the initial reading of py 6.4 
only as far as py 5.7. At the latter py, at body temperature the major 
factor in any pepsin—hydrochloric acid system which precipitates casein 
is the enzyme, not the hydrogen ion content. Such enzymatic precipita- 
tion, as can be readily shown, yields soft cheeselike clots containing 
most of the calcium and fat of the liquid milk. Acid precipitation, in 
contrast, produces smaller and more granular curds, retaining the fat 
but practically devoid of calcium. It has been established by regurgita- 
tion experiments carried out sporadically at various times and places 
that curds which form in the stomach are much the same in size and 
texture as those which are produced in vitro by enzymatic action. 

The question of whether curds may change within the stomach is 
one on which the present studies throw no light. Brennemann had 
concluded from his early pioneer experiments that the curds of pasteur- 
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ized ‘milk grow progressively larger as they lie withia the stomach.** 
He expressed the opinion that the gastric movements packed the 
curds into huge confluent cohesive masses, too large to be vomited. This 
impression was based on regurgitation experiments with a young woman 
volunteer, whose gastric functionings were not separately explored. 
No positive evidence was uncovered in our study to support Brenne- 
mann’s hypothesis. 

For pasteurized milks (hard curd) and homogenized milks (soft 
curd) from the same sources, the intragastric curves of py and free and 
total acidity were essentially identical, and the mean emptying times 
were only one minute apart. This parallelism in the responses studied 
does not mean that the size and nature of curds bear no relation to the 
digestibility of different milks. The small intestine—not the stomach— 
performs the major share of the chemical work summed up by the term 
“digestion.” ** It is in the small intestine that enzymes and adjuvant 
secretions are poured out in quantity to be thoroughly mixed into the 
food by the churning peristaltic movements; it is there that the diver- 
sity of foods are disintegrated into elementary nutrients; it is from 
there that these elementary nutrients are picked up and carried away by 
the blood. | 

During infancy, in fever and with infectious and debilitating 
diseases, the secretions and other digestive activities of the entire 
gastrointestinal tract are relatively less vigorous. At times also the rate 
of passage of food may become unduly rapid from emotional or infectious 
causes or from stimulation by coarse or irritating foods. All such 
disturbances favor the formation from unmodified milk of larger curds of 
more gummy texture. Curds precipitated under these conditions may 
be expected to be disintegrated and absorbed only partially before 
passing beyond the small intestine, whereas finely divided friable masses 
should be digested more completely. The concept.of “soft curd” milk 
is predicated basically on the hypothesis that there are critical limits 
for size and friability of the curd in relation to satisfactory digestion of 
milk under unfavorable conditions. Some confirmation for the validity 
of this is supplied by the accumulated tradition of infant feeding. Plain 
pasteurized or certified raw milk may excite digestive disturbances in 
small infants even when bacteriologically safe, whereas proper modifica- 
tions of these milks do not. One denominator common to all modifica- 
tions of cow’s milk proved successful in artificial feeding of infants lies 
in the softer smaller curds they all yield.*® 


23. Brennemann, J.: The Coagulation of Cow’s Milk in the Human Stomach, 
Arch, Pediat. 34:81 (Feb.) 1917. 

24. Macy, I. G.: Nutrition and Chemical Growth in Childhood: Evaluation, 
Springfield, Ill, Charles C Thomas, Publisher, 1942, vol. 1. Wolman.2# 


(Footnotes continued on next page) 
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Gastric pepsin has little opportunity to break down milk proteins 
beyond the primary cleavage stage represented by coagulation. The py 
conditions are unfavorable, and movement to further points begins 
shortly after the milk is taken. Destruction of casein by pepsin cannot 
take place if the py of the milieu is above 4.7. Northrop “* found that if 
the environmental py is made to fall below this value by the progressive 
addition of acid, the rate of hydrolysis when py 3.2 is reached will be 
but 20 per cent of the maximum; the maximum itself is not attained 
until the pu has dropped to 1.9. With this slope of reactivity in mind, 
one may inspect the information in table 5 describing the mean py 
responses of the child’s stomach to milk. The py does not fall below 
4.7 until after thirty minutes, fails to go below 3.3 until nearly an hour 
and never fully attains the pq necessary for maximal activation of the 
pepsin. In the first half-hour, therefore, any proteolysis which may take 
place must lie within the mechanism of the coagulation reaction itself 
or must be ascribed to cathepsin which, if present at all, cannot occur 
in any great amount. In the second half-hour, the environmental condi- 
tions are more favorable for enzyme action but never optimal. Further- 
more, since evacuation of liquids into the duodenum begins a few 
moments after drinking and proceeds until the stomach has emptied 
itself, a good portion of the ingested milk moves onward from the stomach 
before the digestion principles there have had time or opportunity to do 
much work. Some proteolysis may occur in the moiety of the meal 
which is retained beyond the first hour, when the py falls lower than 3, 
yet even in this period evacuation into the intestine continues to occur. 
During infancy the circumstances are even more unfavorable for pepsin 
action, inasmuch as the py usually fails to drop lower than py 5 and 
food stays in the stomach a shorter time than later in childhood.”” 

In the light of the foregoing facts, the role played by the child’s 
‘stomach in the digestion of cow’s milk may be summarized under three 
headings : 

A. Reservoir Function—The stomach receives the milk, warms it 
and stores it, meanwhile discharging fractional amounts into the intes- 
tine over several hours. 

B. Coagulation —Milk coagulates within the stomach, apart from 
a small fraction which while still liquid may be discharged in the first 
minutes after drinking. The chemical and physical makeup of the 
curds is conditioned by the composition of the gastric secretions, by 
local conditions of motility and temperature and, above all, by the 
inherent properties of the milk itself. Homogenized pasteurized milk 


25. Brennemann, J.: Artificial Feeding of Infants, in Practice of Pediatrics, 
Hagerstown, Md., W. F. Prior Company, Inc., 1941, chap. 26. 
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gives smaller, softer curds than does plain pasteurized milk. The 
physical differences between large hard curds and soft small curds 
would seem of little importance to the digestive activities of the normal 
stomach, since both kinds of milk coagulate, stimulate secretions and are 
evacuated at about the same rate. 

The physical differences in curds must throw their unequal burdens 
on the hypofunctioning stomach and the normal small intestine.“* These 
features were not looked into in the current study. 


C. Chemical Disintegration.—Coagulation represents the initial 
step in the hydrolytic dissociation of casein, for precipitated paracasein 
appears to be molecularly less complex than its soluble precursor. But 
the py conditions after the drinking of a large glass of milk are far 
from favorable for more advanced proteolysis. Furthermore, the time 
in which much of the milk remains in the stomach is brief and inade- 
quate for full enzymatic action, even if all other circumstances were 
optimal. Glycolysis and lipolysis were not studied, but it is doubtful 
whether the lactose and fat of cow’s milk undergo much change before 
reaching the duodenum. 

SUMMARY AND CONCLUSION 


1. The fasting secretions when the child is at rest exhibit wide 
normal ranges in volume, rate of formation, px, pepsin content and 
various “acidity” measurements. Cathepsin may be present as well. 
Pepsin and hydrochloric acid seem to be secreted in more or less parallel 
fashion. The buffer capacity of a glass of cow’s milk is relatively so 
great that fasting specimens richest in free hydrochloric acid will become 
almost completely neutralized. 

2. During its stay in the stomach cow’s milk becomes coagulated, 
undergoes a moderate fall in py and is discharged intermittently in 
fractional amounts from the gastric reservoir. Observed coagulation 
times ranged from 8 to 52 minutes, with a mean of 19.7 minutes. Empty- 
ing times ranged from 25 to 170 minutes, with a mean of 118.5 minutes. 

3. In 72 “matched pair” experiments no measurable differences 
could be demonstrated in the intragastric responses to “soft curd” 
homogenized pasteurized milk as compared with the more “hard curd” 
plain pasteurized milk. 

4. Only minimal proteolysis of milk, apart from coagulation, takes 
place in the stomach. This conclusion is based on three lines of evidence 
encountered in aspiration experiments: (a) The fx conditions are far 
from optimal for enzymatic activity of pepsin. (b) Much of the milk 
remains but a relatively short time. (c) The content of alkaline-neutraliz- 
ing, or intermediate buffer, substances exhibits negligible increase. 
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5. The intestinal tract beyond the pylorus—and not the stomach— 
is the major organ for chemical breakdown of milk. In children of 
school age the irregularities in comparative digestibility of large firm 
curds versus small soft curds do not become manifest within the gastric 
segment of the tract. 

Miss Ethel Smith and Miss Kathleen Cornell performed the intubations and 
the analyses. Dr. Bernhard Spur performed the curdling studies and assisted in 
laboratory supervision. Dr. Franklin Hollander made helpful criticisms of the 
manuscript. 
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NuRSING OF THE NoRMAL CHILD. ArTuRO Seroccie V., Rev. colomb. de pediat. y 
puericult. 2:98 (Feb.) 1943. 


Nursing of the child with mother’s milk should be continued until the fifth 
month ; then vegetable and fruit puddings should be added to the diet and continued 
until the eighth month, when mashed semolina with milk should be given without 
definite weaning. For artificial feeding, local milk supplies must be considered. 
From 110 to 120 calories is calculated as the dietary requirement for the first 
three months. The ratio of protein, lipids and glucides should be 1, 3 and 6 
respectively. When bottle feeding is the method used, it is necessary to have 
in mind that the amount should equal one sixth of the body weight and in pre- 
mature babies up to one fifth. 

The amount of milk is one tenth ‘of the body weight, never exceeding 750 cc., 
diluted with two fifths to one third of mucilaginous water; after the fourth month 
whole milk is used. The formula is completed with 1 per cent of the body weight 
of carbohydrates. Acid milk is used when milk is neither very pure nor fresh; 
besides its value as a food, the acid milk kills some germs and precipitates casein. 

It is acidified with 10 per cent citric or lactic acid or with lemon juice. From 
the fourth month more carbohydrates are given by adding 5 per cent sugar and 
semolina. Vegetable soup or puddings during the fifth month permit reduction 
of the milk intake. Egg yolk is added at the eighth month; from the tenth month 
on, meat is given and milk reduced to 500 or 600 Gm. From the first to the second 
year, only 500 Gm. of milk is given, with added vegetables, eggs, meat and fruit; in 
wintertime and from the first month 50 to 80 Gm. of orange or tomato juice 
a day is given. Lozova, México D. F., Mexico. 


Bap MILK as A FAcToR IN INFANTILE MortAtity. JORGE BEJARANO, Rev. colomb. 
de pediat. y puericult. 2:146 (April) 1943. 


In the city of Bogota, each year 190 out of 1,000 children die before they are 
1 year old. In the city of Medellin 456.7 out of 1,000 die. Grade A milk is one of 
the principal factors in lowering infant mortality, if one considers that roughly 
41.52 per cent of the deaths are due to infections of the digestive tract. Active 
measures must be taken in order to solve this problem. 


Lozoya, México D.- F., Mexico. 


CONGENITAL AVITAMINOSIS. Hector Forero BLanco, Rev. colomb. de pediat. y 
puericult. 2:224 (June) 1943. 


In 2 cases of congenital avitaminosis, indications of poor maternal feeding were 
present; the main manifestations consisted of dermatitis, conjunctivitis and glossitis. 
The syndrome may be confused with congenital syphilis, or of some variants of 
pyoderma, When ascorbic acid, vitamins of the B complex and vitamin D were 
given, healing occurred. Lozova, México D. F., Mexico. 
Vitamins; Avitaminoses 
THE RETENTION OF THIAMIN, RIBOFLAVIN AND NIACIN IN COOKING PoRK AND IN 


Processinc Bacon. S. H. Jackson, A. Croox, V. MAtone and T. G. H. 
Drake, J. Nutrition 29:391 (June) 1945. 


Jackson and co-workers observed that the more pork was cooked, whether it 
was: roasted or fried, the lower the retention of thiamine, riboflavin and nicotinic 
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acid. The greatest loss occurred in thiamine ; however, frying gave a higher reten- 
tion of thiamine than roasting. The “wet cure” method of processing bacon gave a 
lower retention of thiamine and nicotinic acid than the “dry” or “box cure” but 
gave a much higher retention of riboflavin. 


Frepeen, Kansas City, Mo. 


EXPERIMENTAL RICKETS IN THE HAMSTER. JAMES H. Jones, J. Nutrition 30:143 
(Aug.) 1945. 


The author produced typical rickets in the hamster. As with the rat, the diet 
must be low in phosphorus as well as deficient in vitamin D. 


FRrEDEEN, Kansas City, Mo. 


Hygiene; Growth and Nutrition; Public Health 


Tue First YEAR OF THE EMERGENCY MATERNITY AND INFANT-CARE PROGRAM IN 
MASSACHUSETTS. FLoRENCE McKay, SALLIE SAUNDERS and Etta BLoom, 
New England’ J. Med. 233:85 (July 26) 1945. 


The Emergency Maternity and Infant Care Program of Massachusetts com- 
pleted its first year on Sept. 2, 1944. Participating in this program were more 
than 2,000 physicians and 130 hospitals. Cases authorized for care numbered 
13,703. Of these, 12,035 (88 per cent) were maternity cases and 1,668 (12 per cent) 
were infant cases. The total expenditure of funds for the first year was $591,644.76. 
During the year there were approximately 85,000 deliveries in Massachusetts, 14 
. per cent of which came under this program. The average amount paid for each 
case was $96.03. There was a steady increase in the cost per case throughout the 
years, from $80.05 in 1943 to $101.62 in August 1944. The stay in the hospital 
averaged 10.6 days. Of the total amount expended, 58 per cent went to hospitals, 
40 per cent to physicians and 2 per cent for miscellaneous charges. 

Of the 4,421 maternity cases, 4,357 (99 per cent) were carried through delivery ; 
25 women had precipitate deliveries in the home. In 4,259 cases the program paid 
for hospitalization; in the remainder some form of hospital insurance was used. 
During the first year of the program, 315 cases of infants were completed. The 
case of an inafnt was considered as completed when the infant had reached his 
first birthday. The average cost for infant care was $43.78. 


GENGENBACH, Denver. 


THE DEVELOPMENT OF THE STATE CHILD-GUIDANCE CLINICS IN MASSACHUSETTS. 
E. C. Yersury and Nancy Newe tt, New England J. Med. 233:148 (Aug. 2) 
1945. 


The Commonwealth of Massachusetts was the first state to provide by legisla- 
tion (in 1922) for a Division of Mental Hygiene, with the establishment of child 
guidance clinics financed by state funds as one of its major activities. In 1919, the 
General Court of Massachusetts made obligatory the examination of all school 
children who were three years retarded and the formation of special classes where 
ten or more such children were found. Prior to 1922, one phase of clinical pro- 
cedure was worked out that has remained standard to date, namely, the professional 
clinic team of psychiatrist, psychologist and psychiatric social worker. In 1923, 
three clinics were opened in Boston by the Division of Mental Hygiene and were 
promptly utilized by children’s agencies, visiting nurses and family welfare workers. 

During the first ten years, the division registered 5,043 cases, which furnished 
a basis for analysis and research. Special studies and published articles by clinic 
personnel became a part of the campaign for mental health. The changes that 
have taken place in the last ten years have been in the direction of stabilization 
and efficiency. By Jan. 1, 1944, nearly 12,000 cases had been accepted by the 
division clinics (exclusive of Springfield and Worcester) for diagnosis and 
therapy. 
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Twenty years of experiment and demonstration could not have been carried 
out on so large a scale without state financing. This provided security, minimized 
the effect of incidental failures, allowed changes of location and exchanges of 
responsibility between hospitals and the division and made possible a statewide 


program for mental health. GENGENBACH, Denver. 


TREATMENT OF NoMa. NewrTon Patcu, J. de pediat. 9:29 (April) 1943. 


Noma is present in organisms weakened by such diseases as measles or malaria. 
The author says that Ekstein’s technic, consisting of the injection of 20 cc. of 
antigangrene serum daily by vein, 20 cc. intramuscularly and 10 cc. around the 


lesion, had wonderful results. Lozova, México D. F., Mexico. 


Tue GROWTH AND DEVELOPMENT OF CHILDREN IN THE Tropics. D. CAMACHO 
Gamooa, Rev. colomb. de pediat. y puericult. 2:53 (Dec.) 1942. 


The average child in the tropics weighs 3,100 Gm. at birth. The length of sick 
children a month after birth is 53 cm. and it is 68 cm. when they are 1 year old. 
The length of healthy and well nourished children is 54 cm. a month after birth 
and 71 cm. twelve months later. The weight and size of children from 2 to 7 years 
are much greater than the weight and size of French and other Latin babies ; because 
of this, the author concludes that there is faster growth in the tropics at the 
mentioned ages. The average size and weight at 2%4 years are 84 cm. and 11.75 Kg. 
respectively and at 7 years are 117 cm. and 22 Kg. 


Lozoya, México D. F., Mexico. 


GROWTH AND DEVELOPMENT OF INFANTS IN THE CITY OF ROSARIO. FRANCISCO 
RossE.io, Rev. Soc. pediat. d. litoral 10:22 (Jan.-April) 1945. 


This paper is the conclusion of a previous publication. A comprehensive report 
of the height and the skull and chest measurements, the weight, growth and 
dentition of the infants is given. Many graphs and statistics are included. 


Sotmitz, Chicago. 


THE PLANNING OF A PEDIATRIC RESEARCH PROGRAM OF PRESENT Day HEALTH 
PROBLEMS IN THE U. S. S. R. G. N. SpPeRANSKY, Pediatria 40:3 (Jan.) 1944. 


The author reports that the Central Institute for Pediatric Research of the 
U. S. S. R. was assigned in 1943 to supervise and coordinate the research work 
conducted in all pediatric institutions of the U. S. S. R., in order to meet the present 
day problems of Russian pediatrics. 

The following problems were selected for most intensive research, in order to 
assist in the restoration of health of children who suffered during German occupa- 
tion: (1) infant and child mortality during the war; (2) -growth and development 
of children during the war and postwar periods; (3) rational nutrition program for 
healthy and for sick children during the war and postwar periods; (a) diminished 
maternal secretion of breast milk during war, (b) new nutritive products of com- 
plementary or supplementary nature and (c) the physiologic significance of vitamins 
and their requirement in childhood; (4) dystrophies in childhood and their remote 
effect on the organism; (5) rickets during wartime and its control; (6) acute infec- 
tious diseases, with special reference to diphtheria and pertussis, and (7) childhood 
tuberculosis as a war problem. 

The author elaborates in detail on each of these seven main pediatric problems 
due to the war. In addition to these most vital problems, others, of great but 
secondary importance for pediatric research, are suggested. The main ones are 
as follows: (1) pneumonia; (2) acute dysentery; (3) measles, its prophylaxis and 
complications; (4) acute rheumatic fever; (5) malaria; (6) typhoid; (7) parasitic 
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infestations; (8) syphilis, especially among children from areas liberated from the 
Germans; (9) incidence and nature of traumatic war injuries in children; (10) 
sulfonamide therapy; (11) regional diseases and available therapeutic facilities, and 
(12) early childhood training and education in government institutions— 
nurseries, etc. 

The author concludes that a nationwide program of this type, though rather 
easily planned, is not so easily executed, the success of it depending entirely on the 
active participation of the majority of pediatricians. Bover, Los Angeles 


Acute Contagious Diseases 


THE CLINICAL MANIFESTATION OF POLIOMYELITIS. TREATMENT WITH NEOSTIGMINE 
AND THE Kenny MeEtTHop. Henry BraAINeRD, Hittrarp J. Katz, ALBERT 
Porter Rowe Jr. and J. C. Geicer, J. A. M. A. 128:718 (July 7) 1945. 


This is a report of observations in 100 cases of poliomyelitis during the acute 
stage of the disease. In all cases muscle spasm was noted. The spasm did not 
appear to be due to meningeal irritation, for the spinal fluid was normal in a 
significant number of cases: The muscles opposing those in spasm frequently gave 
no evidence of weakness. The relationship of spasm to weakness is not proved. 
In 8 per cent of these cases there was weakness, which occurred often with spasm 
in the same muscle. Frequently the opponent of the weak muscle was normal, 
but more commonly it was in spasm. 

One hour after the hypodermic injection of a salt of neostigmine (dose 0.50 to 
1.50 mg. according to age and accompanied with atropine for all but the youngest 
patients) there was a significant relaxation of spasm in 85.7 per cent of 28 early 
cases. Continued medication with neostigmine orally and hypodermically was 
carried out for 31 patients. No serious toxic effects occurred. Further study is 
needed to evaluate the results. 

“The Kenny treatment with or without neostigmine is an effective method of 


preventing contracture and deformity. Our study gave no proof or disproof that 
either neostigmine or Kenny packs reduce the incidence of paralysis.” 


Barro, Wauwatosa, Wis. 


THE VALUE OF NEOSTIGMINE IN ACUTE ANTERIOR PoLiomyevitis. M. J. Fox 
and W. H. Spanxus, J. A. M. A. 128:720 (July 7) 1945. 


Neostigmine was administered orally or hypodermically to 24 patients in the 
acute stage of poliomyelitis. The patients also received Kenny packs. In the 
majority of the patients a >artial relaxation of the spasm was produced, but it was 
neither pronounced nor constant. The combined use of neostigmine and Kenny 
packs produced some perceptible and persistent relaxation in most cases. Neo- 
stigmine was used in 4 cases of primary bulbar poliomyelitis without apparent 


benefit. : Bap, Wauwatosa, Wis. 


Acute Infectious Diseases 


ArTicuLAR INVOLVEMENT IN TyPHOoID AND PakatypHor Fevers, G. I. 
SAMOKHIN, Vrach. delo 22:697, 1940. 


The author reports 2 cases of articular involvement complicating typhoid and 

paratyphoid respectively. 

The first patient, a man aged 24, with a typical clinical picture of typhoid, was 
discharged on the forty-fourth day of illness in good condition. Five days later he 
reentered the hospital with a temperature of 39 C. (102.2 F.) and a recurrence of 
symptoms. Culture of the blood revealed the presence of the paratyphoid A 
organism. Eleven days later, while the temperature was 39.5 C. (103.1 F.), he 
felt a sharp pain in the shoulder and elbow joints, present even on the slightest 
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a 
motion. The appearance of the joints remained unchanged, there being no apparent 
hyperemia or swelling. Twelve days later, a slight swelling and limitation of 
motion was noted in the right elbow joint only, while fifteen days after the appear- 
ance of the articular symptoms the involved joints were entirely free from 
abnormality. 

In the second patient, a 19 year old woman, articular involvement developed 
during the period of convalescence from typhoid. After a period of ten days with 
normal temperature, she felt a severe pain in the right knee followed three days 
later by pain in the right ankle. There was a slight limitation of motion without 
an apparent deformity. The Widal reaction remained positive on the fifty-eighth 
day of the disease. 

The author points out that the articular involvement in these 2 cases was 
stationary and of relatively short duration. Tuberculosis, syphilis, gonorrhea and 
brucellosis were ruled out by the usual laboratory means. The limitation of motion 
was primarily due to pain. 

The author’s conclusions were as follows: 

1. Articular involvement is a rare complication of typhoid and paratyphoid. 


2. The severity of the involvement depends on the severity and the clinical 
course of the disease. 

3. Sodium salicylate has no apparent therapeutic effect on this type of involve- 
ment of the joints, while hot compresses are helpful in relieving the pain to 


some extent. Boper, Los Angeles. 


Chronic Infectious Diseases 


CHEMOTHERAPY IN EXPERIMENTAL TUBERCULOSIS. Wunpsor C. Cuttine, L. P. 
GeBHARDT, F. PRoescHER and E. Durrum, Am. Rev. Tuberc. 52:73 (July) 
1945. 


The problem of the use of chemotherapy in cases of tuberculosis lends itself 
to the testing of agents in vitro and in vivo. The program of these investigators 
was to test all available compounds first in vitro and then to test in guinea pigs 
those agents whica gave promising results in vitro. For the in vitro studies, over 
three hundred compounds were used, including sulfonamide derivatives, sulfolanyls, 
heavy metals, dyes and other substances. These were tested for their inhibiting 
effect on the growth of tubercle bacilli grown on a suitable medium. Thereafter, 
the group of thirty-six compounds which had demonstrated the greatest inhibitory 
effect were tested in vivo on guinea pigs. The beneficial results obtained in the 
animals were characterized as retardations of the disease and not as cures, although 
in occasional animals all lesions appeared to have been totally suppressed. How- 
ever, of the drugs so tested the results were negative or inconclusive for all except 
neo-synephrine sulfathiazolate, diasone (disodium formaldehyde  sulfoxylate- 
diaminodiphenylsulfone), and a combination of sulfadiazine and propylene glycol. 
With the use of these agents, slight and irregular suppression of the infection 
occurred, but in no case did this appear adequate to justify clinical trials. 


Eucene H. Smitrn, Ogden, Utah. 


Preciprrin Test For TusBercuLIN ANTisopies. R. O. MuetHer and W. C. 
MacDona.p, J. Lab. & Clin. Med. 30:411 (May) 1945. 


The authors describe a relatively simple method for quantitative measurement 
of tuberculin antibodies by use of a precipitin test. The antigen is prepared by 
coating bacteria with old tuberculin. The results indicate that the antibody titer 
of the serums of patients with active tuberculosis is significantly higher than that of 
patients with arrested tuberculosis. Also, the results indicate that if the cutaneous 
reaction to tuberculin is negative the res:It of the precipitin test is negative. 


Witxinson, Galveston, Texas. 
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7 
ACTINOMYCOTIC INFECTION OF THE Sorr TISSUES OF THE NECK: APPARENT CurRE 
FoLLow1InGc LARGE Doses OF PENICILLIN. J. H. McCrea, R. A. STEVEN and 
O. O. Witrams, J. Lab. & Clin. Med. 30:509 (June) 1945. 


This is the report of the case of an adult patient with actinomycosis who 
received a total of 7,000,000 units of penicillin over a period of fourteen days. A 
rapid and apparently complete recovery resulted. The authors believe that the key 
to the cure of this disease lies in the administration of large doses of penicillin. 


WiLxrnson, Galveston, Texas. 


DIAGNOSIS OF TUBERCULOSIS IN INFANCY By LABORATORY MEANS. A. SELLEK 
Azz1, Arch. de med. inf. 13:189 (July-Sept.) 1944. 


The author reviews and makes an evaluation of different tests and laboratory 
observations. 

There is not a specific hemogram in infantile tuberculosis. In 100 children 
seen at the Municipal Hospital for Children in Habana, Cuba, the following con- 
ditions were found: secondary anemia, in 30.7 per cent; leukocytosis in 62.5 per 
cent with primary infections and 81.25 per cent with generalized forms; neutro- 
philia in 30.7 per cent with primary infections and 84 per cent with miliary forms; 
eosinophilia, rare, in from 8.82 per cent to 9.67 per cent; lymphocytosis in 21 per 
cent with primary infections, 3.3 per cent with miliary tuberculosis and 11 per cent 
with tuberculous pneumonias, bronchopneumonias and ulcerative forms; mono- 
cytosis in 15 per cent with primary infections and 26 per cent with tuberculous 
pneumonia, bronchopneumonia and others. 

Toxic granulations were found in 15 per cent of the cases. 

The sedimentation rate was accelerated in 94 per cent. 

The blood level of calcium was normal or lower than normal. There was 
deficiency in cholesterol, vitamins A and C and prothrombin. 

Agglutination tests are not very reliable. ’ 

Direct examinations after concentration of gastric lavage material gave positive 
results for 31.5 per cent of children with active tuberculosis. 

The reactions to Wassermann and other specific serologic tests for syphilis were 
positive in 2 to 5 per cent of advanced cases of tuberculosis. The reaction to the 
Mantoux test, 1: 1000 dilution, was positive in 70.8 per cent. 

Bripiesca, Mexico. 


TUBERCULOUS LYMPHOMATA OF THE NEcK. ARvID WALLGREN, Nord. med. 24: 
2203 (Dec. 15) 1944. 


Tuberculous lymphomas of the neck are probably in general the result of 
primary stomatogenous infection, frequently of bovine nature. As a rule no doubt, 
the point of entry is the tonsils, although these usually appear healthy when 
examined clinically and anatomicomacroscopically. A tendency to purulence and 
exacerbation or recurrence, probably due to the frequency of mixed infections, is 
characteristic of these lymphomas. The immediate prognosis is worse the younger 
the child. With regard to the ultimate prognosis, it should be observed that tuber- 
culous lymphomas of the neck, like other localizations of primary tuberculosis, 
may be followed by pulmonary tuberculosis, which is often of bovine origin. 
Tuberculous lymphomas occur more rarely now than formerly, presumably as a 
result of increasing efficacy in dealing with bovine and human sources of infection. 


WaAttcren, Stockholm, Sweden. 


TRANSIENT MILIARY INFILTRATIONS IN THE PULMONARY PARENCHYMA IN 
CONNECTION WITH MEASLES IN A TUBERCULOUS CHILD. F. ULFsparre, Nord. 
med. (Hygiea) 24:2236 (Dec. 15) 1944. 


A boy, whose father had phthisis, fell ill at the age of 6 months, four months 
after the manifestation of the father’s illness with primary pulmonary tuberculosis 
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and a few months later had tuberculous coxitis and otitis. In connection with 
measles there was an increase of the pulmonary changes, with a roentgenogram 
resembling that of a patient with miliary tuberculosis. One week later the roentgen- 
ologic conditions were identical with those observed before the measles. The 
author is of the opinion that the miliary picture is caused by occlusions of the 
small bronchi with atelectasis produced by a bronchial enanthema. 


WaALtcreEN, Stockholm, Sweden. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


PAROXYSMAL TACHYCARDIA IN AN INFANT THE FourtH Day or LireE—RECOVERY 
witH DiciTauis. Pup J. Howarp, J. Pediat. 26:273 (March) 1945. 


Paroxysmal tachycardia in the newborn is unusual and differs from the disease 
in older children mainly by its characteristic of persistence until cardiac failure 
and sometimes death follow, unless proper treatment is given. It is most readily 
treated with digitalis, according to the advice of Hubbard, who has reviewed the 
cases of 19 patients under 1 year of age and has reported the cases of 9 patients 
under 8 months of age. Among the 16 patients treated with digitalis, there were 
15 recoveries and 1 death, which proved to be from sarcoma of the conduction 
system. The infant whose case is reported here is an example of good response 
to digitalis. 

Baby D, a white boy, was born March 26, 1943, weighing 4,270 Gm., and 
measuring 52.5 cm. On the fourth day of life he had a short period of cyanosis 
and was treated with oxygen but showed no cardiac or respiratory signs. The fifth 
day he showed periodic cyanosis, was supplied with oxygen constantly and was 
found to have a constant high heart rate, 300 per minute. This rate persisted and 
was soon accompanied with cyanosis and dyspnea. Progressive loss of appetite, 
refusal to nurse and occasional vomiting were noted. Examination by electro- 
cardiogram disclosed a rate of 300 beats, although the rate had been counted as 
between 260 and 280 beats.‘ This rapid rate continued approximately twelve hours, 
with the development of cyanosis, especially noted in the finger tips, nail beds and 
lips. There was an enlarged heart demonstrated by teleroentgenograms. There 
were also a few fine moist rales heard over the lung bases, and the respiration rate 
was 80. Digitalis was given as follows: fifth day at 10:18 p. m., Digalen 1 cc. 
subcutaneously (2 cc. equals 1 cat unit) and sixth day at 4:15 a. m., Digalen 
0.5 cc. subcutaneously. From 10:18 p. m. to 6:30 a. m. the infant’s condition 
did not change; there was constant cyanosis and a rapid rate of 280, the rate being 
taken every half hour. At 6:30 a. m. the rate dropped to 114. Subsequently at 
7:00 a. m. the rate was 116; at 8:00 a. m., 116; at 9:00 a. m., 112, and at 
10:00 a. m., 112. The respiration rate was 95; the infant’s color was much 
improved; he was crying with hunger and seemed to be over the incident of 
tachycardia. The pulse was followed closely but no more digitalis was given. 
The infant has been observed one year, with no recurrence of the incident, and 
growth has been normal in every way. 

Examples of digitalization are detailed by Hubbard, who gave in general the 
calculated dose for full digitalization at once and then repeated smaller doses as 
necessary. For an infant of 7 pounds (3,175 Gm.), a dose of 0.1 Gm. of Digifolin 
was safe in 5 instances and was followed by smaller periodic doses. The toxicity 
of digitalis was emphasized by results noted in Hubbard’s case 8, that of an infant 
of 7 pounds 10 ounces (3,500 Gm.), who showed gross irregularity after the 
second dose of 0.1 Gm. of Digifolin in twenty-four hours. The possible rapid 
action of digitalis was shown by Taran and Jennings when after 1 U. S. P. unit 
given intramuscularly to an infant weighing 6 pounds 12% ounces (3,100 Gm.) 
the rate fell in fifty minutes from 260 to 150 beats per minute. Nine days later, 
when the child had a recurrence and was given %4 cat unit intramuscularly, one of 
the greatest fears of digitalis therapy, ventricular fibrillation, was realized. 
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The author noted that 1 infant weighing 10% pounds (4,800 Gm.) with severe 
heart failure, to whom 2 cat units (2 cc. Digalen) was given intramuscularly, 
showed directly afterward a complete heart block with a rate of 60 beats per 
minute. These few instances serve to show the necessity for caution in the use of 
digitalis and the necessity for remembering White’s statement that when ventricular 
fibrillation or various high grades of heart block are seen, not primarily from the 
other conditions, 50 to 90 per cent of the lethal dose of digitalis has been given. 

Records in the author’s hospital showed only 5 cases of paroxysmal tachycardia, 
all auricular in type, in children from 4 to 12 years. In 1 patient the condition 
was controlled by phenobarbital; in 1 by drainage of a purulent sinusitis; in 1 by 
quinidine . sulfate, 200 mg. daily, and phenobarbital, in 1 by quinidine sulfate 
100 mg. three times a day combined with digitalis, and in 1 the tachycardia was 
so slight that only head-downward position was used. These 5 older children did 
not show a tendency to congestive failure from the persistent high rate, illustrating 
the difference between newborn infants and older children with paroxysmal 
auricular and nodal tachycardia. Avurnoa’s Apsteacr 


PRACTICAL EXPERIENCE WITH CONGENITAL HEART DISEASE. HYMAN GREEN, 
New York State. J. Med. 45:877 (April 15) 1945. 


The author presents the types of congenital heart disease that can be more or 
less readily diagnosed and gives the pertinent data that are of use in the diagnosis 
of each. He deplores the fact that too many cases are called septal defect or 
patent ductus arteriosus. The order of frequency in a children’s clinic devoted to 
congenital heart disease is, first, interventricular septal defect; next, patent ductus 
arteriosus; then tetralogy of Fallot; then defect of the interauricular septum, and, 
last, a few cases of coarctation of the aorta and the Eisenmenger complex. 

The use of 70 per cent diodrast intravenously as an aid in the diagnosis in 
difficult cases is discussed. Davis, Rochester, N. Y. 


DretAry GRANULOCYTOPENIA IN Rats CorreEcrep By CrySTALLINE L. casei 
Facror (“Fortic Aci”). A. Kornserc,’F. S. Darr and W. H. Sesrett, 
Proc. Soc. Exper. Biol. & Med. 58:46 (Jan.) 1945. 


Granulocytopenia, indicating the total polymorphonuclear cell count to be less 
than 500 cells per cubic millimeter, was found to develop in 6 of 185 albino rats 
fed purified diets for thirty to fifty days. Thirty rats continued to be fed the same 
diet, and after one hundred and twenty-five days 2 had granulocytopenia. Crystal- 
line Lactobacillus casei factor administered to the 5 rats with persistent granulo- 
cytopenia resulted in a rapid and striking response, the polymorphonuclear cell 
counts rising to from 2,700 to 16,600 per cubic millimeter. A relapse in the poly- 
morphonuclear cell content developed one month later in 3 of these 5 animals, but 
when they were treated again a similar response occurred. Gain in weight and 
clinical improvement were also noted. Twenty of 21 rats fed the same diet for 
thirty-six days with succinylsulfathiazole had granulocytopenia. The administra- 
tion of crystalline L. casei factor or “vitamin Be” (antianemia factor), corrects the 
abnormality (Daft, F. S., and Sebrell, W. H.: Pub. Health Rep. 58:1542, 1943). 


Hansen, Galveston, Texas. 


Bioop Srupmes on DEHYDRATION IN THE INFANT. J. J. Murtacn, C. E. 
Martinez Castro, R. M. Ferro and C. H. Ferro, Arch. argent. de pediat. 
23:475 (Dec.) 1944. 


Hemoconcentration was studied in a group of infants presenting dehydration 
on the basis of such disturbances as pylorostenosis, diarrhea and vomiting. Thirty- 
nine cases were analyzed, the hematocrit values being above the normal in only 9 
cases; in 7 cases the values were normal, and in 22 they were below the normal 
range, No relationship was found between the hematocrit values and the degree of 
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dehydration. The drop in the hematocrit reading was found to be parallel with 
the degree of malnutrition. The authors believe that the low hematocrit values 
may be explained on the basis of hypoproteinemia and the low red blood cell 
count found in the majority of the cases. 

Finally, the use of plasma therapy in cases of hypoproteinemia and the impor- 
tance of repeated determinations of plasma proteins as an index of recovery are 


emphasized. Cassorta, Chicago. 
















NorMAL ELECTROCARDIOGRAM IN THE Nursinc Cuitp. Luis G. FArRRERO 
Nauerigs, Rev. colomb. de pediat. y puericult. 2:50 (Dec.) 1942. 


The author has noted the following electrocardiographic findings in children 
from 1 day old, up to the time of weaning: tachycardial sinusal rhythm, 100 to 
140 and P wave smaller than in adults; electric axis diverted to the right and 
auriculoventricular conduction time eight to fourteen hundredths second; enlarged 
Q wave and R and S waves in ratio with the diverted electric axis and normal 
branches; interventricular conduction time from three to six hundredths second; 
ST segment positive with a maximum unevenness of 1 mm.; T wave smaller than 
in adults and exceptionally inverted. Lozova, México, D. F., Mexico. 













Diseases of Nose, Throat and Ear 





EFFECTIVENESS OF PENICILLIN IN THE TREATMENT OF VINCENT’S ANGINA. 
BerNARD M. Scuwartz, J. A. M. A. 128:704 (July 7) 1945. 


In 14 cases of Vincent’s angina proved by clinical and laboratory data the 
patients responded well to penicillin administered intramuscularly. The usual 
dosage was 100,000 units, given as 20,000 unit doses every three hours. Less was 
required in cases of mild infections and more (200,000 units) in cases of very 
severe infections. Subjective improvement and smears negative for the organism 
were obtained rapidly, usually within twenty-four hours. The exudate disappeared 
in from one to ten days. 











Barrp, Wauwatosa, Wis. 










Tue Use or PENICILLIN IN ‘VINCENTS ANGINA. Paut L. SHALLENBERGER, 
Eart R. Denny and Haroip Pyte, J. A. M. A. 128:706 (July 7) 1945. 


For 13 patients suffering from Vincent’s angina and treated with oxidizing 
agents, silver nitrate or oxyphenarsine hydrochloride, the average time before 
negative smears were obtained was 8.8 days. For 11 patients treated with sulfa- 
diazine lozenges given every four hours, the time was 7.1 days. For 9 patients 
given local applications of penicillin solution, 250 to 500 units per hundred cubic 
centimeters four times daily, the time was 3.7 days. This excluded 1 patient who, 
although clinically cured, had a positive smear on the eleventh day. For 2 severely 
ill patients given penicillin intramuscularly in doses of 15,000 units every three 
hours, the time was reduced to eleven hours. 














Barrp, Wauwatosa, Wis. 










Primary SUTURE OF SIMPLE Mastorp Wounps. L. F. Jonnson and Pump S. 
SPENCE Jr., New England J. Med. 234:116 (July 27) 1944. 


Primary closure in 44 cases of postaural mastoidectomy wounds is reported. 
This method of treatment has been made possible by the advent of the sulfonamide 
drugs, which when used locally reach high concentration and virtually sterilize 
the wound. More than half the cases were those of mastoiditis, complicating 
scarlet fever. In these, it was possible to reduce the period of hospitalization 
from an average of fifty-two days to twenty-seven days. Patients without scarlet 
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fever went home with dry ears, and the postaural wound healed in an average 
time of fifteen days. 

In all of 12 private cases the treatment was successful, the patients being dis- 
charged with dry ears and healed postaural wounds. Primary cures were effected 
for 6 of 8 patients treated by the hospital staff and for 19 of 25 patients with con- 
tagious disease. Primary suture requires close attention to the exenteration of all 
mastoid cells and to complete hemostasis. 

Patients who were studied in the early cases of this series were kept in the 
hospital longer than absolutely necessary in order to observe the effects of primary 
suture. Those admitted later, generally speaking, were allowed to go home in 
fewer days. Doubtless, results can be improved with standardization of operative 
technic. No serious complications were seen in primary closure, even in the cases 
in which the sinus or dura was exposed. The temperatures promptly returned to 
normal after every operation, and the authors observed no intracranial com- 
plications. In some cases the postural wound ruptured for a short distance, but, 
unless it became necessary to do a complete revision, all these wounds healed 
spontaneously in a shorter time than was required by the earlier method. Sutures 


were removed on about the fifth postoperative day. Avreces’ Stanaay 


A Case or Lupwic’s Ancina. V. Latraverse, Union méd. du Canada 74:28 
(Jan.) 1945. 


A girl of 16 years had submaxillary swelling and dysphagia for two months. 
Suddenly the symptoms became more acute, and difficulty in breathing developed. 
She was given penicillin, 20,000 units intravenously, together with 800 cc. of a 
5 per cent solution of dextrose in isotonic solution of sodium chloride. Laryn- 
goscopy showed compression of the airway in the epiglottic area, with some 
inflammation of the supralaryngeal structures. A Mayo tube was placed in the 
pharynx, but oxygenation was not sufficient until a bronchoscope was introduced. 
With the patient under anesthesia induced by pentothal sodium the abscess was 
opened and drained. Tracheotomy was also done. Penicillin was given for four 
days. Sulfadiazine and liquid foods were given through a stomach tube. Recovery 


was prompt and complete. DAFFINEE, Melrose, Mass. 


Diseases of Lungs, Pleura and Mediastinum 


Lunc ABSCESSES IN CHILDHOOD. Matos GuERRA, J. de pediat. 9:11 (April) 1943. 


A report is presented of a putrid abscess of the lung, in which the diagnosis 
was confirmed by autopsy. Acute abscess of the lung in another patient yielded 
to the administration of sulfapyridine. The author considers the first kind of 
abscess as exceptional and always fatal and the second as more frequent and with a 


better prognosis. Lozoya, México D. F., Mexico. 


How to Teacu Care OF CHILDREN TO THE Laity. J. Camacuo Gamooa, Rev. 
colomb. de pediat. y puericult. 2:112 (Feb.) 1943. 


It is important not only to cure a child but to try to modify all the unfavorable 
conditions surrounding him. Parents must be tayght how to nourish, how to dress 
and how to educate their children. Mothers must be instructed how to prepare 
foods when they are not able to give breast feeding. 

The author believes that mothers should not be separated from sick children, 
because this adds a psychic trauma to the child’s disease, and, furthermore, the 
mother loses the opportunity to learn the proper care of the patient. 


Lozoya, México D. F., Mexico. 
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PutMoNARY ABSCESS IN A BaBy TREATED WITH PENICILLIN. L. CHIODIN and 
L. Pruss, Rev. Soc. pediat. d. litoral 10:13 (Jan.-April) 1945. 


A baby, 28 months old, suffering from pulmonary abscess, was treated without 
improvement for a month with different drugs, including sulfathiazole. After five 
days of treatment with penicillin, there was complete recovery. Instructive 
roentgenograms are included. 







Sotmitz, Chicago. 





TRANSIENT INFILTRATION OF THE LUNGS, WITH EOSINOPHILIA, IN. AN INFANT. 
GustaF SEVERIN, Nord. med. (Hygiea) 24:2232 (Dec. 15) 1944. 


A breast-fed boy fell ill at 2 weeks of age with pulmonary symptoms and dis- 
played at the first examination, one month later, multiple infiltrations in both lungs, 
an eosinophil count of 13.5 per cent, freedom from fever and negative reactions to 
tuberculin and Wassermann tests. The course of the pulmonary disease was 
benign; the infiltrations did not, however, show any signs of regression until 
two and one-half months after the first examination. In the father’s family some 
cases of asthma and hay fever had occurred, and the mother was allergic to 


strawberries. WaALLGREN, Stockholm, Sweden. 









Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


INCIDENCE OF ENTEROZOIC PARASITISM IN CHILDREN: A Survey. Roya L. 
Brown, J. Pediat. 26:61 (Jan.) 1945. 


In a survey of 512 patients in the pediatrics department of the Philadelphia 
General Hospital, 6 weeks to 12 years old and of low to mediocre economic status, 
revealed 345 (67.3 per cent) to have 646 enterozoic parasites; or 1.3 parasites per 
surveyed child and 1.9 per parasitized child. 

The laboratory diagnoses, made at the Zoologic Laboratories of the University 
of Pennsylvania, included macroscopic and microscopic studies; the macroscopic 
examination was for proglottids and for adult worms, for form, consistency, and 
color of the stools, for presence of mucus and gross blood and for degree of j 
digestion; the microscopic examination was to verify the gross observations and 
detect and identify adult worms, larvae, ova, trophozoites, precysts and cysts. 
A Ringer-saline film, a film made with a strong solution of iodine, two iron alum 
hematoxylin slides stained for identifying parasites difficult to diagnose in the 
previous two films and concentrated films by the de Rivas or/and zinc sulfate 
methods were routinely studied. 

The survey indicated a gradual increase in total incidence of enterozoic parasites 
with age of the host, beginning at 0.13 parasites in age group 0 to 1 year, 0.64 in 
1 to 2, 0.94 in 2 to 3, 1.16 in 3 to 4, 1.34 in 4 to 5, 1.4 in 5 to 6, 1.56 in 6 to 7, 
1.54 in 7 to 8, 1.57 in 8 to 9, 1.66 in 9 to 10, 1.67 in 10 to 11 and ending at 1.82 
parasites per child at 11 to 12 years. 

Analysis of species incidence in all age groups showed Endamoeba histolytica 
remaining fairly constant beyond the 1 to 2 year group and Endamoeba coli and 
Endolimax nana paralleling each other with a constant rise. Giardia lamblia 
rapidly increased and leveled off at 4 to 6 years. The other flagellates and 
helminth occurred with exceptions in the older age groups, i..e., 5 to 12 years. 

The total per cent incidence was for E. histolytica 8.0 per cent, E. coli 35.2 per 
cent, E. nana 30.5 per cent, Dientamoeba fragilis 3.9 per cent, Iodoamoeba 
biitschlii 1.4 per cent, Giardia lamblia 32.2 per cent, Chilomastix mesnili 5.1 per 
cent, Retortomonas intestinalis 2.3 per cent, Trichomonas hominis 1.4 per cent, 
Ascaris lumbricoides 0.6 per cent, Enterobius vermicularis 4.1 per cent, Trichuris 
trichiura 0.4 per cent, and Taenia sp. 1.2 per cent. These incidences were inter- 
mediate in many respects with Kessel’s survey of Los Angeles and the higher 
incidence of Faust’s New Orleans survey; in other respects, they approximated 
the expected general incidence. 
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Infants were not exempt from enterozoic parasitsm; a 6 week old child had 
E. nana; another, 9 months old, had E. vermicularis. Hyperparasitism was 
frequent; a 9 year old child had 5 species, i. e., Taenia sp., T. trichiura, E. histo- 
lytica, I. biitschlii and G. lamblia. Parasitized boys (71.8 per cent) exceeded 


parasitized girls (63.3 per cent). Avuruce’s Afersact 


; . : 
THE VALUE oF GASTRIC PNEUMOGRAPHY IN ROENTGEN D1acGNnosis. Sypney F, 
Tuomas, Radiology 45:128 (Aug.) 1945. 


Gastric pneumography may be helpful in the more accurate localization of 
masses in the upper part of the abdomen. 

Six cases are illustrated with pneumograms, 1 in which the condition was 
normal; 1 in which carcinoma of the body of the pancreas was obscured by fluid 
in the stomach, causing a mistaken diagnosis; 1 with a diagnosis of tumor of the 
pancreas in which the pancreas was normal; 1 in which there was pronounced 
thickening of the retrogastric tissues, thought to be pancreatic, but at operation 
found to be a lesser omental fat pad; 1 in which a large mass was diagnosed and 
proved to be a large pancreatic cyst; 1, a pancreatic abscess, diagnosed correctly, 

In making a roentgenogram the author aspirated the gastric contents and then 
used the same tube to inflate the stomach with air. The patient was placed in the 
prone posture with high supports under the chest and pelvis. The roentgen beam 
was horizontal and a vertical Bucky diaphragm was used. A posteroanterior view 


was considered to be of little if any assistance. Anspacu, Chicago 
’ k 


Facrors OF SPECIAL IMPORTANCE IN CHILDREN’S MortTA.ity. J. CAMACHO 
Gamaa, Rev. colomb. de pediat. y puericult. 2:196 (June) 1943. 


Besides general causes for mortality in children poverty, quackery and ignor- 
ance must be considered. The government should coordinate all activities tending 
to solve the problem of children’s welfare. 


Lozoya, México, D. F., Mexico. 


TREATMENT OF ENTEROCOLITIS WITH SULFONAMIDE CoMPOUNDS. RuBEN GAMBOA 
EcuanpiA, Rev. colomb. de pediat. y puericult. 2:209 (June) 1943. 


A report of 17 cases of enterocolitis among poor and badly nourished children, 
in 7 of which the disease was secondary to infections of the ear and the upper 
respiratory tract, is presented. In the largest number of cases the disease appeared 
between the first and second year of age. Sulfaguanidine, 0.2 Gm. per kilogram 
of body weight, was used in 14 cases and sulfathiazole, also 0.2 Gm., in the other 
cases. Healing was obtained in twenty-four hours in 5 cases and in forty-eight 
hours in 8 cases; in the other cases it was obtained in three to four days as a 
maximum, in only 4 cases was it necessary to give a liquid diet and in 3 cases 


the diet was changed. Lozorya, México, D. F., Mexico. 


PROLAPSE OF THE RECTUM IN CHILDREN. OLLE WIKLANDER, Nord. med. (Hygiea) 
24:2227 (Dec. 15) 1944. 


The author reports 48 cases of rectal prolapse, the patients having been reex- 
amined two to twelve years after treatment. The treatment should, in the first 
place, be conservative. Operation is indicated only in cases in which conservative 
methods have failed and when there is particular reason to fear recurrence after 
return to the home. The author considers striping by means of diathermy as the 
most suitable method; it is effective in 80 to 90 per cent of the cases, is simple 
and involves practically no complications when correctly carried out. 


Wattcren, Stockholm, Sweden. 
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Nervous Diseases 


PorENCEPHALY: II. StuDIES IN PHLEBOTHROMBOSIS AND PHLEBOSTASIS. OTTO 
Marsure, P. R. Rezex and M. B. Marks, J. Neuropath. & Exper. Neurol. 
4:43 (Jan.) 1945. 


Marburg, Rezek and Marks report the case of an infant who was delivered by 
forceps, with bleeding from the left ear and ecchymoses over the body. After a 
small blood transfusion the bleeding ceased. The clot retraction time was greatly 
prolonged. At the age of 4 months the child had difficulty with vision, horizontal 
nystagmus and bilateral atrophy of the optic nerve. Hydrocephalus was present. 
At 10 months puncture of a fontanel was performed, which was followed by a septic 
temperature. Death occurred several days later. A porencephalic cyst was found 
at autopsy. 

The authors conclude that the pathologic process underlying porencephaly is a 
vascular hemorrhage, thrombosis or stasis in the areas of drainage of the vena 
magna Galeni or of some cortical veins. The important factor in the pathogenesis 
is the association of the vascular process with hydrocephalus. 

If inflammation causes porencephaly, it does so exclusively through obstruction 
of the veins, and polioencephalitis does not play a role. Arrested development 
probably does not cause porencephaly, since the changes considered as evidence of 
developmental disturbances may be ascribed to venous lesions. 

The principal cause of the pathologic changes is trauma: injury during delivery, 
particularly instrumental delivery; injury to the fetus by trauma sustained by the 
mother; injury to the skull shortly before or after birth. Changes in constituents 
of the blood, although not proved, may serve as a contributing factor. 


GutrmaN, Philadelphia. [ArcH. Neuro. & Psycurart.] 


Pneumococcic MENINGITIS. ApoLtro CoLtomso, Rev. Soc. pediat. d. litoral 10:3 
(Jan.-April) 1945. 


Before the period of therapy with sulfamonide compounds, the mortality 
resulting from this disease was 95 per cent. Introduction of sulfonamide drugs 
reduced the mortality to 53 per cent. The combination of penicillin with sulfon- 
amide drugs will probably reduce the mortality to far below this figure. A case 
report is given of a boy, 11 years old, hospitalized four days after the onset of 
purulent pneumococcic meningitis. Treatment with sulfamonide compounds alone 
(sulfathiazole and sulfamerazine) brought about little improvement. Combined 
treatment, soluseptazine (4-sulfonamidophenyl-gamma-disulfonic acid) administered 
intrathecally plus penicillin administered intramuscularly (300,000 units) resulted 
in immediate improvement and quick recovery. 

The author feels that it would have been preferable to administer the penicillin 
intrathecally. However, the striking success in this case seems to disprove the 
theory that the meninges present a definite barrier to penicillin. Possibly, the 
permeability is greater from the blood to the spinal fluid than in the opposite direc- 
tion. Furthermore, permeability probably is increased when inflammatory processes 
are present. According to experimental studies, penicillin and sulfonamide com- 
pounds are true synergists: The bacteriostatic power of penicillin is more than 
doubled in the presence of sulfamonide compounds. Therefore, the treatment of 
choice in pneumococcic meningitis is a combination of sulfamonide compounds 
with penicillin, The intrathecal administration of penicillin is preferable, although 


the intramuscular or intravenous way is effective too. Soarrz, Chicago 
; ‘ 


Giioma oF Pons Varotit SIMULATING ENCEPHALITIS. YeEvIL BESEDOWSKY, Rev. 
Soc. pediat. d. litoral 10:8 (Jan.-April) 1945. 


Pontile tumors often present great diagnostic difficulties, owing to the absence 
of early symptoms and of signs of increased intracranial pressure. The case of a 
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boy 7 years old, with symptoms of fever, headache, somnolence, ataxic gait, 
involvement of the third, sixth, seventh and ninth cranial nerves and slight 
hemiparesis, is reported. There were no choked disks or other sign of increased 
intracranial pressure. Death occurred eight days after hospitalization and only 
forty-five days after onset of the first clinical symptoms. The autopsy revealed 
a large glioma of the pons. The onset with fever, the ataxia and the absence of 
signs of increased intracranial pressure made it hard to rule out encephalitis, 
According to the literature, this picture is typical of tumors of the pons and 


adjacent structures, Sotmrrz, Chicago 
y : 


TUMORS OF THE SPINAL Corp IN CHILDREN: A CASE OF INTRAMEDULLA GLIOMA IN A 
One YEAR Otp Cuitp. G. KLackenserG, Ann. pediat. 163:183 (Oct.) 1944, 


After a report of the case of an 11 month old boy with intramedullar glioma 
of the cervical and thoracic parts of the spinal cord, a comparison is made between 
the symptoms of the disease in adults and in children. The importance of fully 
excluding a tumor in the presence of neurologic symptoms referable to the spinal 
cord before accepting another diagnosis is pointed out. The case reported on is an 
example of the relative value attached to the Queckenstedt examination. The 
author is of the opinion that, among the instructive symptoms offered by the case, 
those of the vegetative nervous system should be stressed. 


AvuTHor’s ABSTRACT. 


' Psychology and Psychiatry 


Tue MEDICAL AND PEDAGOGIC EXAMINATION OF THE MENTALLY RETARDED CHILD. 
Luis M. Perricco and Maria Ester Ropricuez, Bol. Inst. internac. am. de 
protec. a la infahcia 19:261 (June) 1945. 


The authors think that dealing with the mentally retarded child is a matter not 
only of diagnosing an evil and of providing a partial therapy but of joining efforts 
to make an intensive prophylaxis. 

They think that in the problem they are occupied with, not only the child’s 
present life should be of interest but—what is still more important—all his future 
life, which is seriously compromised, and even more the effect of his life on the 
community. ; 

If this evil cannot be corrected at its beginning owing to lack of means, will it 
not be the cause of greater evils? In the course of years will it not cause greater 
expenditure to the nation, filling houses of correction, hospitals and jails? What 
will be the future for those children whose minds have never been cultivated? 
What social efficiency will the public get from them? 

In many instances, neglecting them signifies leaving them free to learn what 
vagrancy, the door to juvenile delinquency, will teach them. The adequate assis- 
tance that should be given to such defective beings would be more productive if it 
were given in infancy and in the school age, thus transforming them into helpful 
persons to themselves and to society. 

Now that a new year is in course, it is hoped that the authorities concerned 
will give attention to this evil and will start a progressive movement for the 
reorganization of special classes and will combat energetically the problem of 


mental deficiency in school children. Avrmens! Asemact. 


Diseases of the Ductless Glands; Endocrinology 


Tue Diuretic Errect or GeLatin Sotutions. C. E. Bripcar, S. E. SMATHERS, 
L. W. Correrman, J. T. DAMERON and J. MAxwett Lirtte, Am. J. Physiol. 
142:246 (Sept.) 1944. 


It has been shown that in normal unanesthetized dogs the intravenous injection 
of a 0.9 per cent solution of sodium chloride or an autoclaved 6 per cent gelatin in 
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saline solution produces an increase in the flow of urine, which returns to the con- 
trol level usually within six hours. Approximately 50 per cent of the fluid injected 
is recovered as excess urine during this period. 

Unautoclaved gelatin or mersalyl and theophylline (Winthrop) in sodium 
chloride gave a distinct increase in the flow of urine, the effect lasting about nine 
and six hours, respectively. With the former the value for the excess flow of 
urine was 169 per cent of the volume of fluid injected, while with the latter it was 
250 per cent. In 5 experiments a combination of these two substances gave a value 
which was significantly less than that which would have been expected if the two 
effects were independent. 

It is concluded that 6 per cent unautoclaved gelatin is a diuretic substance when 


given intravenously. Nourse, Cleveland. 


THE QUANTITATIVE RELATIONSHIP BETWEEN STILBESTROL RESPONSE AND DIETARY 
“Fotic Acip” IN THE CuIcK. Roy Hertz, Endocrinology 36:1 (July) 1945. 


“Fole acid,” one of the more recently identified factors of the vitamin B com- 
plex, has been shown to be essential for normal growth and hemopoiesis in the 
chick. Experiments reported in this paper demonstrate that chicks maintained on a 
stock diet show a fortyfold hypertrophy of the oviduct following administration of 
diethylstilbestrol, whereas chicks deficient in “folic acid” show only a fourfold 
increase in weight of the oviduct following identical treatment. 

Jacossen, Buffalo. 


Tue Retative THyRomwaL Potency or |- anp d,l- THyroxine. E. P. REINEKE 
and C. W. Turner, Endocrinology 36:200 (March) 1945. 


Although it has long been known that thyroxin naturally occurs in the thyroid 
in the optically active levatony form, there is still considerable uncertainty as to 
the relative potency of pure I-thyroxin and racemic thyroxin, which until recently 
has been‘the only form readily available for animal experimentation and 
clinical use. 

In experiments here reported it was found that l-thyroxin produced twice the 
effect of the racemic mixture in every species tested. From this it is concluded 
that all the activity of racemic thyroxin can be accounted for by its | component 


and that the d compound must have little or no activity. Jacossen, Buffalo 


Tue RELATIVE Porency oF SOME ADRENAL CORTICAL STEROIDS IN THE MUSCLE- 
Work Test. Dwicut J. INGLE and M. H. Ku1zenca, Endocrinology 36:218 
(March) 1945. 


The biologically active steroids of the adrenal cortex were compared as to their 
effect on the ability of adrenalectomized rats to work. 

The most active compound was 17-hydroxycorticosterone. 

It is shown that the decreased ability of adrenalectomized rats to work is due 


to adrenal cortex insufficiency and not to operative shock. Jacossen, Buffalo 
: ‘ 


EFrect OF ANDROGEN ON THE PROSTATE IN STARVATION. Ricarpo Pazos Jr. and 
CuarLes Hucotns, Endocrinology 36:416 (June) 1945. 


It is demonstrated that inanition leads to a rapid cessation of prostatic function 
and that administration of androgen promotes vigorous growth and secretion of the 
Prostate gland in the total absence of exogenous food; androgen confers on certain 
tissues in starvation the ability to use breakdown products of the body. 


JacosseNn, Buffalo. 
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Diseases of the Muscles, Bones, Joints and Lymph Glands 


SLIPPING OF THE Upper Femorat Epipuysis. Wittiam T. Green, Arch. Surg. 
50:19 (Jan.) 1945. 


A follow-up report is presented on 26 patients with slipping of the upper 
femoral epiphysis in 36 hips. The results for 28 of the 36 hips have been evaluated 
after an average interval of six years. The process depends on a weakening of the 
connection between the head and. neck of the femur at the metaphysis, with subse- 
quent displacement of the head on the neck. Although the cause of slipped 
epiphysis is unknown, certain related facts should be emphasized. It occurs at a 
particular period in development, most frequently between the ages of 10 and 
15 years. The process occurs at a time of rapid growth. The children affected 
are usually obese or large. Trauma is often described as an etiologic factor. 

The clinical symptoms are usually pain in the hip or groin, increased on activity, 
and an antalgic hip limp, which may be intermittent or constant. As the process 
increases the limp and pain increase. The gait may be frankly waddling if the 
involvement is bilateral. If acute displacement occurs, the signs are like those of 
a fractured neck of the femur with extreme muscular spasm, the extremity being 
in external rotation. 

Roentgen examination of the hips shows rarefaction of the neck adjacent to the 
epiphysial line and minimal displacement of the neck anteriorly on the head. 

Various methods of treatment were used in this series. The best results were 
obtained with the traction-spica-traction method and the next best results with the 
nailing in situ method without arthrotomy. The final evaluation of the results 
of treatment for slipped epiphysis depends on the adult experience of the patients. 


Karser, Rochester, N. Y. 


Notes on Muscutar DystropHy. Gustavo GonzALez Ocuoa, Rev. colomb. de 
pediat. y puericult. 2:151 (April) 1943. 


Referring to 2 cases of muscular dystrophy in 2 brothers, the author makes a 
differentiation between the muscular paralysis and that of nervous origin. He con- 
siders heredity as an important factor and then outlines his own theory on the cause 
of the disease, emphasizing the possibility that a congenital deficiency of some 
hypophysial function would interfere with the assimilation of vitamin E and bring 
as a consequence the clinical muscular signs and disorders of the sexual organs. 
These 2 boys had the testicles in the scrotums but these were the size of a bean. 
The development of the penis in both was like that of a newborn infant. There 
was no sign of sexual maturity. The voice was childlike. Hypophysial dysfunc- 
tion is suspected because of the scarce, lusterless hair as well as the wide arch 
of the lower jaws. An unusual number of eosinophils were found, which for some 
authors is one of the most delicate signs of hypophysial dysfunction; besides, 
infantile monocytic cells were found which, together with the age, makes the author 
think once more of a hypophysial dysfunction. These patients have been treated 
so as to overcome this glandular deficiency and despite the fact that reactions to 
tests for syphilis were negative, antisyphilitic treatment was given. 


Lozoya, México D.F., Mexico. 


Diseases of the Eye 


OcuLar MALDEVELOPMENT IN EXTREMELY PREMATURE INFANTS: RETROLENTAL 
Freropcasia; VI. Genera Consmeration. T. L. Terry, J. A. M. A. 128: 
582 (June 23) 1945. 

In over 10 per cent of extremely premature babies, with a birth weight’ of 3 
pounds (1,300 Gm.) or less, blindness from retrolental fibroplasia can be expected 
to develop two to six months after birth. 
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The characteristics of the condition are: the presence of an opaque vascular 
membrane behind the lens, microphthalmia, a shallow or absent anterior chamber, 
fetal blue color of the iris, thin ciliary processes in front of the opaque tissue, 
searching nystagmus, apparent photophobia, persistent hyaloid artery and often 
retinal separation. 

The disease is not hereditary. Of all possible causes, exposure to light seems 
the most plausible. Prevention might be undertaken by keeping the infants in a 
dark room with a red light. Use of mydriatics or miotics can be advised, although 
it is uncertain which is better. 

Treatment consists in using both miotics and mydriatics to prevent the complica- 
tions of glaucoma and posterior synechia. Surgical attempts to establish a new 
vascularization of the ciliary body have given some beneficial effects. 


Barrp, Wauwatosa, Wis. 


BIOMICROSCOPY OF THE Eyes IN EVALUATION OF NUTRITIONAL StaTuUS: CoNJUNC- 
TIVAL CHANGES. R. K. ANpEeRSoN and D. F. Muam, J. Nutrition 30:11 
(July) 1945. 


Anderson and Milam, during a survey of the nutritional status of a population 
group numbering 1,010, observed no correlation between the severity and the 
incidence of conjunctival changes detected with the slit lamp and the level of 
vitamin A in the diet or in the blood plasma. Negroes showed greater frequency 
and severity of conjunctival changes than white persons. 


FREDEEN, Kansas City, Mo. 


BIOMICROSCOPY OF THE Eyes IN EVALUATION OF NUTRITIONAL STATUS: CORNEAL 
VASCULARIZATION. R. K. ANDERSON and D. F. Mra, J. Nutrition 30:17 
(July) 1945. 

Anderson and Milam, in a nutritional survey of a rather large population 
group, observed no correlation between corneal invasion and level of riboflavin 
in the diet. There was also no correlation with other signs suggestive of riboflavin 
deficiency. Corneal invasion was much more frequent in white persons than in 


Negroes. Frepeen, Kansas City, Mo. 


Skin Diseases; Allergy 


HospiraAL MorBipIry AND MortTA.ity oF INFANTILE EczEMA. STEPHAN EPSTEIN, 
J. Pediat. 26:541 (June) 1945. 


The occurrence of severe complications and even of death among infants hos- 
pitalized because of infantile eczema has led to repeated warnings that children 
with eczema should not be admitted to a hospital but should be taken care of at 
home or at a foster home. The author presents a report on 100 consecutive infants 
with eczema admitted to a hospital from 1937 to 1944. In this series no deaths 
occurred. Of these 100 children, 21 suffered from twenty-three complications, and 
there was a morbidity of 21 per cent. A breakdown of these statistics shows that 
all but one of the complications occurred among the 78 children with atopic 
eczema, and one among the 22 with nonatopic eczema. Nearly all complications 
were infections of the respiratory tract or gastrointestinal disturbances. They are 
explained by the author as exacerbations of concomitant respiratory or gastro- 
intestinal allergy. These statistics demonstrate that with the advent of sulfonamide 
compounds and with proper nursing care there need not be fear of death in hos- 
Pitalized infants with eczema. 

This conclusion should not lead to indiscriminate hospitalization of patients 
with infantile eczema, but it should eliminate fear in those instances in which the 
severity of the eczema or other circumstances make hospitalization mandatory. 
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The so-called “sudden death from eczema” is discussed. A hypothesis of toxic 
effects from phenol-like tar products, in combination with interference with 
cutaneous respiration and disturbance of the autonomous nervous system is sug- 
gested to explain this phenomenon. A reminder is given about the toxicity of coal 
tar, and it is suggested that tar preparations should not be used over too great 


surfaces. 
“ AvutTuHor’s ABSTRACT, 


PempPHicus Acutus IN CuHiLprEN. G6sta TuNevaALt, Nord. med. (Hygiea) 
24:2230 (Dec. 15) 1944. 


Tunevall reports a case of acute pemphigus in a girl aged 9 successfully 
treated with large doses of sulfathiazole and local application of sulfathiazole 
powder. A severe jaundice occurred during treatment with noticeable disturbances 
of the hepatic function. No relapse had occurred when the patient was last seen 


two and one-half months later. WaALLcREN, Stockholm, Sweden. 


Miscellaneous 


OraL PENICILLIN. MAXWELL FINLAND, MANSON MEaps and Epwin M. Ory, 
J. A. M. A. 129:315 (Sept. 29) 1945. 


Administration of 90,000 units of penicillin orally one half hour before breakfast 
resulted in blood levels comparable to those obtained with intramuscular injection 
of 15,000 to 20,000 units. Postprandial oral administration gave irregular results. 
Presence of gastric achlorhydria resulted in higher levels before a meal and higher 
and better levels postprandially. 

Various methods of administration were tried, all without untoward effect, 
except in the case of 1 capsule, which caused abdominal distress and increased 
peristalsis probably due to an ingredient other than penicillin. The serum levels 
obtained with the administration of ordinary commercial penicillin powder in 
isotonic solution of sodium chloride were at least as high and as sustained as 
with any other method, except that combination with aluminum hydroxide U. S. P. 
gel gave slightly better results after meals. 

Effective blood levels of penicillin could be maintained by oral administration 
in doses of 90,000 to 100,000 units every two hours. Preliminary studies indicate 
good results in the treatment of gonorrhea and pneumococcic pneumonia and 
suggest that oral administration is feasible in the treatment of infections known 
to respond to relatively low doses of parenterally administered penicillin. 


Barrp, Wauwatosa, Wis. 


FaTaL CARDIAC TAMPONADE FOLLOWING STERNAL Puncture. J. H. SCHERER and 
Joun S. Howe, J. Lab. & Clin. Med. 30:450 (May) 1945. 


Death resulting from a diagnostic sternal puncture is reported. According to 
the authors, this is the second death due to this procedure reported in the literature, 
and this is the first autopsy report. The cause of death was cardiac tamponade due 
to hemorrhage from laceration of the right ventricle by the needle. The patient 
was a 31 year old man with a malignant teratoma of the anterior mediastinum with 
metastases to the marrow of the sternum and elsewhere. 


WILkinson, Galveston, Texas. 


THE ADMINISTRATION OF PENICILLIN By CONTINUOUS INTRAMUSCULAR DRIP. 
R. O. Smiru and C. G. Harrorp, J. Lab. & Clin. Med. 30:502 (June) 1945. 


This report indicates that the continuous intramuscular administration of peni- 
cillin affords a practical method of maintaining relatively high concentrations of 
penicillin in the blood; the blood levels are approximately the same as those 
reported when the drug is administered by continuous intravenous drips. How- 
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ever, in more than half of the patients studied, local reactions developed at the 
site of the continuous intramuscular injections; this complication would seem to be 
too frequent to warrant the routine use of this method. It is suggested that if 
more highly purified preparations of penicillin fail to cause local reactions, the 
method of continuous intramuscular administration may be justifiably retained. 


WILKINSON, Galveston, Texas. 


PresIpENTIAL Appress (A. A. P.) Nov. 7, 1944, St. Louis. FRANKLIN P. 
GENGENBACH, J. Pediat. 25:461 (Dec.) 1944. 


During the two years since the last meeting of the American Academy of 
Pediatrics, in Chicago, the responsibility for conducting the affairs of the Academy 
has largely rested on the shoulders of the officers and the able executive board. 

In the December 1943 issue of the official Journal of Pediatrics was published 
the presidential address of Dr. Borden S. Veeder. This address,-as published, 
informed the membership concerning the activities of the Academy during the pre- 
ceding year. During the past year, much of the time and energy of your officers and 
executive board have centered about the Emergency Maternal and Infant Care 
Program of the Children’s Bureau in Washington, for the benefit of the wives 
and infants of the men in military service. It is the earnest and sincere hope of 
your President that all misunderstandings in connection with this program have 
been cleared up and that the work of your President-Elect can be centered on the 
now ‘more important work of postwar planning. 

At the present time, the number of members in Region I is 675; in Region II, 
323; in Region III, 445; in Region IV, 179, and in Region V, 135, a total of 1,757 
members in the Academy. 

Region V is composed of members in Mexico and the West Indies and in 
Central and South America, of whom 21 are in Argentina, 18 in Brazil, 13 in 
Chile, 7 in Colombia, 12 in Cuba, 1 in the Dominican Republic, 2 in Eucador, 
1 in El Salvador, 1 in Guatemala, 1 in Honduras, 15 in Mexico, 1 in Nicaragua, 3 
in Panama, 9 in Peru, 28 in Uruguay, and 2 in Venezuela, a total of 135. 

The Academy has eight Latin American scholarships at this time; three more 
are arranged for, and three more are pending. These scholarships are sponsored 
by the Academy and paid for by funds kindly provided by various foundations. 


The number of Academy members now in the service is 355, and I am very 
happy to be able to report that up to the time of this address, no member has died 
while in the service. All these members have been relieved of the burden of 
paying dues, not only while in the service but also for a year after the termination 
of their services. 

Mention should be made of the efforts of Dr. Félix Hurtado, of Cuba, who 
has been appointed a member of the staff of ex-President Batista of Cuba, who is 
visiting most of the South American countries. Dr. Hurtado will accompany 
President Batista on his mission, with the hope of promoting a closer cooperation 
among the pediatricians in those countries and thereby increasing the Academy 
membership in Region V. ; 

Another evidence of this cooperation is seen in the expected coming of 
Dr. Federico Gémez Santos, of Mexico, and Dr. Emilio Soto Pradera, of Cuba, 
as representatives to this meeting and the presence here of Dr. Jestis Lozoya and 
Dr. Hermilo Lamberto Castafieda, members of the Academy from Mexico; 
Dr. Antonio Prado and Dr. Gerardo Varela, guests from Mexico; Dr. Luiz Torres 
Barbosa, a new member from Brazil, and Dr. German Castillo, the chairman 
from Nicaragua. 

The President wishes to thank again the members of the Academy for the 
honor and privilege of serving them and for their willing and loyal support 
whenever called on for service. Avurmen’s Asernact. 
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INGESTION OF KEROSENE COMPLICATED BY PNEUMONIA, PNEUMOTHORAX, PNEUMo- 
PERICARDIUM AND SUBCUTANEOUS EMPHYSEMA. ARNOLD F, Lavenstety, 
J. Pediat. 26:395 (April) 1945. . 


A case of pneumonia, pneumothorax, pneumopericardium and _ subcutaneoys 
emphysema of the neck and chest following ingestion of petroleum is described 
in detail. 

Pulmonary involvement following ingestion of petroleum (@) is common, (b) 
is due to aspiration of the liquid and (c) occurs in a high percentage of cases, 

The possible route by which the pneumothorax and the mediastinal emphysema 


were produced is considered. Avursons’ ApsTeact 


ACCIDENTAL HANGING WITH REcOvERY. MiLpreD KEMPER and STANLEY Gisson, 
J. Pediat. 26:401 (April) 1945. 


Two cases of accidental hanging with recovery are reported in which the 
symptoms were strikingly similar. The first is that of a 13 month old girl who 
hung herself on a Venetian blind until she was unconscious and cyanotic. She 
was restless and semicomatose, with intermittent convulsive seizures; she was 
dyspneic and had an irregular, rapid heart rate. After administration of oxygen 
and phenobarbital sodium and intravenous injection of 10 per cent solution of 
dextrose she slowly returned to consciousness, and eighteen hours after admission 
to the hospital she was conscious, alert and happy. ; 

The second case is that of an 11 year old boy who hung himself for four 
minutes, received artificial respiration and was admitted to the hospital about an 
hour after the accident. He had continuous convulsive seizures for the first hour, 
with stertorous breathing, rapid heart rate and dilated pupils; he did not respond 
at all. The patient had involuntary micturition and defecation; his temperature 
rose to 103 F. from the third to the sixth day in the hospital, and he did not 
become rational until his sixth day in the hospital. He was treated with oxygen, 
soluble phenobarbital and fluids administered intravenously. He recovered com- 
pletely but was amnesic for the event of hanging and of all happenings for about 
two weeks prior to the event. 

A review of the literature on the subject of accidental or suicidal hanging with 
recovery showed that in most cases there is a similar course. There are usually 
unconsciousness and cessation of spontaneous respiration for a time, followed by 
violent convulsions and irrationality, tachycardia, dyspnea, dysphagia, aphonia, 
incontinence of urine and feces, dilated pupils, elevation of temperature several 
days after the accident and complete amnesia for the event and for the period from 
three to ten days prior to the event. Recovery is almost always complete, without 
residual damage, in from three to fourteen days. The treatment is largely suppor- 
tive, including immediate administration of oxygen by tent or nasal catheter, 
intravenous administration of hypertonic solution of dextrose and sedation with 
phenobarbital. Giving of this drug, in small doses, should be continued for many 
months after clinical recovery has taken place. Avrmen’s Asereact. 


PROLONGATION OF THE ACTION OF PENICILLIN AFTER INTRAMUSCULAR INJECTION. 
C. D. Armstronc, R. M. Hatpern and W. C. Curttine, Proc. Soc. Exper. 
Biol. & Med. 58:74 (Jan.) 1945. 


On 48 occasions in 11 dogs 1,000 to 4,000 units of penicillin in each of 15 differ- 
ent vehicles was injected intramuscularly. The total volume of solution injected 
was 1 or 2 cc., and the lowest concentration of penicillin measured was 0.01 unit 
per cubic centimeter. There was no essential difference in the height of the peni- 
cillin level in the blood fifteen ‘minutes after injection with the different vehicles. 
The average duration of measurable penicillin in the blood was determined in 
minutes. It was found that the following substances did not substantially prolong 
the stay of penicillin in the body: water, vegetable oil, methyl cellulose, human 
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plasma, sucrose, lactose, sorbitol, gelatin and pitressin. On the other hand, epi- 
nephrine, congo red in dextrose, lecithin, gelatin with urea, and dextrose signifi- 
cantly prolonged the time during which penicillin could be demonstrated in the 
blood. None of these substances, with the possible exception of epinephrine, was 
more effective than dextrose alone. Penicillin with dextrose alone and in com- 
bination with neo-synephrine hydrochloride, as well as in isotonic solution of 
sodium chloride with a concentration of 5,000 units per cubic centimeter was given 
intramuscularly to 12 human subjects in 39 sets of observations. Again, dextrose 
as a vehicle was found to prolong the presence of penicillin in the body. It appears 
to the authors that these observations should be of clinical value, especially when 
large doses of penicillin are used; then.a 5 per cent solution of* dextrose as a 
vehicle for penicillin, instead of isotonic solution of sodium chloride, should be 


employed. Hansen, Galveston, Texas. 


BEVERIDGE PLAN, SocraL SECURITY AND SOCIALIZED MEDICINE. ALBERTO NUPIERI, 
Bol. Inst. internac. am. de protec. a la infancia 19:234 (June) 1945. 


1. The object of social security is to provide the means of rehabilitation to every 
citizen in the case of the provisional interruption of his working capability; to 
guarantee his retirement when this disability becomes definitive, and to secure to his 
family in both instances its usual economic and cultural rhythm of life. 

2. Social security is a debt of the nation to the citizen and should eliminate from 
programs for assistance every factor that might represent a diminution of human 
dignity. 

3. Contribution to social security ought to be compulsory for every citizen, and 
the funds for benefit payments should be obtained through the contributions of the 
employer, the employee and the government. A reasonable excess profits duty 
should be applied to the employer in behalf of social security funds. 


4, Socialized medicine is a social and political phenomenon originated by the 


universalization of illness insurance, which will produce automatically a govern- 
mental centralization of medical services. ° 

5. The establishment of the Health Department will centralize all problems 
relating to the exercise of the medical profession and its inclusion in illness 
insurance, 


AvutTuHor’s ABSTRACT. 





Book Reviews 


Local Health Units for the Nation. A Report by Haven Emerson, M.D., 
Chairman, Subcommittee on Local Health Units, Committee on Administrative 
Practice, American Public Health Association, With the Collaboration of 
Martha Luginbuhl, M.A. Price $1.25. Pp. 333, with 7 tables concerning the 
United States as a whole and with 3 tables and 1 map for each state and for 
the District of Columbia. New York: The Commonwealth Fund, 1945. 


This comprehensive study and report is presented in six parts, a foreword and 
five chapters. The foreword states that the report is addressed to the home town 
folks, particularly their elected officers. 

Health services are now attempted by 18,000 or more counties, cities, towns, 
villages or districts, most of them having developed with no definite pattern. The 
authors propose a redesign for local public health service to furnish coverage for 
the nation through the development of full time local service. 

The foreword briefly considers the five sections of the text. It is expected that 
the proposed plan will be supported by state medical, dental and nursing organiza- 
tions, as well as by official and voluntary associations and other health agencies. 

The report was made possible by a grant of the Commonwealth Fund, for 
which the Committee of the American Public Health Association assumes all 
responsibility. 

The first chapter, “Principles,” treats the thesis of local control for at least 
six basic services of public health as minimum functions of local health departments. 
These are: (1) vital statistics; (2) control of communicable diseases; (3) environ- 
mental sanitation; (4) public health laboratory service; (5) maternal, infant and 
child hygiene, and (6) health education of the general public. The committee con- 
siders that a community of 50,000 persons could receive adequate service at a per 
capita cost of $1. (The present expenditure is estimated at 61 cents). It feels, 
however, that larger sums, up to $2.50, may be needed to provide additional 
desirable services. For the unit (a community of about 50,000) one qualified 
medical officer, a sanitary engineer or equivalent and qualified assistant, ten public 
health nurses and necessary clerical workers are suggested as a full time staff. 
It is assumed that other services, specialist or consultant, will be available through 
state health departments. Local part time medical and allied services will also be 
necessary. For populations of larger size, it is suggested that an additional full 
time staff, in many categories, be used, as well as an augmented part time clinical 
staff. 

Tentative proposals to convert the 38,000 local jurisdictions into 1,128 units of 
local health jurisdiction were submitted to several state health officers with a 
“request for revisions which would best meet the needs in each instance.” The 
committee is of the opinion that “personnel employed on a full time basis at public 
expense” should be selected, should have tenure on a merit or civil service basis 
and should be free from political interference. 

Health officers of thirty-seven states and the District of Columbia approved 
the plan in principle or accepted it as desirable. 

“Resolutions endorsing the establishment of full time local health units to serve 
every area and unit of population passed by the House of Delegates, American 
Medical Association, Governing Council of the American Public Health Association 
and Conferences, State and Provincial health authorities of North America” are 
included in this section. 

.Chapter 2 is devoted to definitions and sources of data. 

Chapters 3 and 4 include a description of existing local health services, much 
other pertinent material and the proposals of the committee. Tables furnishing 
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information concerning population in relation to present local full time health 
officers, by type of local health service, and five tables, including existing and 
suggested personnel and expenditures, are given. 

Full descriptive text, tables and maps are included in these chapters. These are 
assembled for the whole United States as well as for the individual states and the 
District of Columbia. Suggested units and personnel and existing and suggested 
annual expenditures for minimum basic health services are given. The maps of 
the individual states enable the reader to visualize the suggested health districts. 

Not only do these chapters contain the information already mentioned, but the 
text includes valuable health facts and other pertinent data used in developing the 
plan for each state. 

The fifth chapter presents eight broad principles suggested for germane ‘state 
legislation. A model public health act relating to health districts is also given in 
this chapter. 

Sound organization of state health departments is urged, and existing legislation 
relative to the subject is given. 

The plan, stressing the importance of local service, admirably developed by 
Dr. Emerson and his committee, is basically sound and should be of real interest 
to those striving toward the development of good public health service in this 
country. 


Government in Public Health. By Harry S. Mustard, M.D., LL.D. Studies 
of the New York Academy of Medicine, Committee on Medicine and the 
Changing Order. Cloth. Price, $1.50. Pp. 219, with 3 illustrations. New 
York: The Commonwealth Fund, 1945. 


After all the guerrilla warfare of recent years over the question of the 
extension of medical service, it is time for some studies of the problem that do 
not serve as “targets of emotion” rather than “of logic.” The New York Academy 
of Medicine through its committee on Medicine and the Changing Order is making 
such a contribution. This book is the second of a series of monographs designed 
to review economic and social changes in American life, to define how those changes 
are likely to affect medicine and to determine how the best elements in the science 
and art of medicine and in its service to the public may be preserved, embodied 
and extended in whatever new social patterns may ultimately appear. The book 
is particularly interesting in its historical approach and ir its frank yet unbiased 
expression of opinion. It throws a broad shaft of light across the development of 
public health in federal, state and local governments. 

As one studies how we arrived where we are and faces the obvious trends, 
some disagreeable facts are brought into the open. All the evidence points to the 
fact that there is a very poor prospect of developing local public health services 
for a large part of the country if all local communities are to be dependent on local 
initiative and local support. The author refers to this situation as “a pernicious 
anemia of small units of government.” There is a strong trend toward a more 
powerful federal government, and federal grants-in-aid for state and local health 
work have become a potent influence in public health. The obligation of the 
Federal Government toward those states and local communities which cannot now 
support anything like an adequate public health program cannot be denied. And 
yet “the bulk of actual health service must be administered at the local level.” 
The author calls for “a new and different approach.” 

Although both sides of the current controversy are in agreement over the needs 
of many places where there is now substandard or no service to give basic minimum 
health protection, the public is generally not aware of the resolutions of similar 
intent by both the American Medical Association and the American Public Health 
Association favoring the “extension of organizations for public health service as 
rapidly as adequate personnel can be trained.” There is no real basis for disagree- 
ment over the importance of local control of administration. With reference to 
the possibility “that the administration of a public medical care program may 
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become the responsibility of the health department,’ Dr. Mustard says: “It is 
possible that an hypertrophied medical-care tail would soon wag the none too 
robust public heaith dog.” 

Whether or not Dr. Mustard’s plan for financial support for the extension of 
local public health departments to all communities of the nation is accepted as the 
answer to the present neglect of local health services, it is obvious that the whole 
tangled subject has been clarified by the facts presented and the frank recognition 
of the difficulties. He has made clear the direction we are going, whether we 
like it or not. While he recognizes the danger of federal and remote control, he 
gives encouragement to the belief that this danger can be avoided. The need is 
so urgent for a prompt agreement on an administrative mechanism for local control 
and for funds to support the development of qualified personnel for neglected areas 
that this clarification of issues should contribute to sound planning and a practical 
solution. 


The Psychology of Women; a Psychoanalytic Interpretation. Vol. II. By 
Helene Deutsch, M.D. Price, $5. Pp. 480, with no illustrations or tables. 
New York: Grune & Stratton, Inc., 1945. 


The first volume of “The Psychology of Women” discussed the subject in 
general, with emphasis on early puberty and adolescence. This volume is devoted 
to motherhood. Both volumes are a psychoanalytic interpretation. The author 
was Freud’s assistant for many years and obviously has an authoritative grasp 
on her subject matter. 

There is a detailed analysis of the sexual life of women and its relationship 
to the bearing of children. The problems of conception, the anxieties and the 
different attitudes toward pregnancy and the psychologic reactions to labor, con- 
finement and lactation, as well as the attitudes of women toward the obstetrician, 
are discussed. There is an excellent chapter on mother-child relations. 

The value of the volume is found in the analysis of the different attitudes of 
mothers and of the various factors which influence them. There is a discussion 
of the attitudes of mothers toward their individual children and the way the 
children respond, of the effect of the loss of a child on the mother’s attitude toward 
the other children and so on. The final chapter deals with the climacterium. 

Whether or not one accepts the psychoanalytic interpretation of behavior, these 
two scholarly volumes are filled with sufficient factual material to make them 
. interesting and valuable reading. 


Pediatric X-Ray Diagnosis: A Textbook for Students and Practitioners 
of Pediatrics, Surgery and Radiology. By John Caffey M.D. Price 
$12.50. Pp. 838, with 711 illustrations. Chicago: The Year Book Publishers, 
Inc., 1945. 


This book is a brief easy to read survey of the roentgenologic aspects of the 
principal diseases of children. These are treated as they are encountered under 
chapter headings according to anatomic divisions: Head and Neck, Thorax, 
Abdomen, Pelvis, etc., with greater detail given in the subdivision in which the 
disease is most often discovered. Occasionally several subdivisions have to be 
read to get the complete picture of a disease, but a clue to this arrangement of 
material is readily obtained from a glance at the index, which lists all of the 
chapters under which any subject is discussed. The printed text is unusually brief, 
and the author’s statements are clear, making much reading to obtain the high 
points of roentgenologic pediatrics unnecessary. Many controversial subjects are 
apparently not mentioned or are given little space. 

Large type and close correlation of subjects and illustrations together with 
splendidly reproduced roentgenograms and innumerable block and outline drawings 
add to the desirability of the book. Its greatest value is as a quick reference for 
the physician confronted with a roentgenologic problem in the treatment of a 
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child. The specialist may find his subject treated more briefly than he would expect, 
but so many fields have had to be covered that one should not expect more in a 
single volume. This book fills a long-felt need in the field of pediatrics. 


Rorschach’s Test II: A Variety of Personality Pictures. By Samuel J. 
Beck, Ph.D. Foreword by Roy R. Grinker. Price, $5. Pp. 402, with no 
illustrations. New York: Grune & Stratton, Inc., 1945. 


The second volume of this important work takes up the Rorschach test at the 
point where volume I leaves off—at the stage of interpretation. It translates the 
symbols of the test into a more familiar clinical language and sketches out 
the structures of recognizable personalities from the mass of technical detail. 

The author studied the personality of various types of individuals by their 
reactions to the Rorschach test. Students, nurses, professors, feebleminded persons, 
adolescents, persons with schizophrenia and neurotic subjects were included. The 
work was done in a psychiatric clinic, and he was able to check his results with 
those of other psychologists and psychiatrists. In this way he was able to apply 
the technic of the test and to learn more about the personality reactions of these 
subjects. 

The Rorschach test as used by the author is complicated and technical, to be 
used only by an expert. Its value as a diagnostic procedure depends on the skill 
of the person giving the test. The results of the test, as interpreted by the author 
and others, give another picture of personality reaction. 

The book is well written. Since it is technical, the pediatrician may have 
difficulty when reading it. 


Penicillin Therapy, Including Tyrothricin and Other Antibiotic Therapy. 
By John A. Kolmer, M.D. Price, $5.. Pp. 302. New York: D. Appleton- 
Century Company, Inc., 1945. 


This book is easy to read. It is a little premature, but it does give the pertinent 
facts desired by physicians at the present time. The only trouble is that in a few 
months it will be out of date because research in fungicidal biologicals progresses 
so rapidly. 





Directory of Pediatric Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises Bgrnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 


President: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 

Secretary-General: Dr. L. Emmett Holt Jr., 477 First Ave., New York 16. 
Canadian Committee: 

Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto 2. 

Secretary: Dr. H. P. Wright, 1414 Drummond St., Montreal. 

Place: New York. Time: Postponed indefinitely. 


INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, ‘Italy. 


SAVE THE CHILDREN INTERNATIONAL UNION 


President: Mrs. Gordon Morier. 
Secretary: Dr. Georges Thélin, 43 Quai Wilson, Geneva, Switzerland. 
Place: Geneva, Switzerland. Time: Sept. 17-20, 1946. 


FOREIGN 
ARGENTINE Pepiatric Society oF BUENOS AIRES 


President: Dr. Martin Ramén Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 


AssociAGAo PAULISTA DE MEDICINA, SECCAO DE PEDIATRIAS 
President: Dr. Vicente Lara. 
First Secretary: Dr. Armando de Arruda Sampaio. 
Second Secretary: Dr. Luiz Augusto Monteiro Toledo, Av. Brigadeiro Luiz 
Antonio 393, 1° Andar, Sao Paulo, Brazil. 
Time: Twelfth of every month, 8:30 p. m. 


BriTisH PAEDIATRIC ASSOCIATION 


President: Prof. G. B. Fleming, 13 Lynedoch Crescent, Glasgow. 

Joint Secretary: Prof. Alan Moncrieff and Dr. Donald Paterson, Hospital for Sick 
Children, Great Ormond St., London, W. 1. 

Place: Rugby School, Rugby. Time: Aug. 1-3, 1946. 


DaNISsH PeEpIaTRIC SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. Gjgrup, Dronning Louises B¢grnehospital, Copenhagen. 


NEDERLANDISCHE VEREENIGING VOOR KINDERGENEESKUNDE 
President: Dr. J. H. G. Carstens, Servaas Bolwerk 14, Utrecht. 
Secretary: Dr. R. P. van de Kasteele, Lyccumplein 10, den Haag. 
Place: Children’s Hospital or Pediatric Clinic. Time: Three times a year. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS OF 
CHILDREN’S DISEASES 


President: Prof. L. F. Meyer, 29 Toelsohn St., Tel Aviv. 
Secretary: Dr. A. Brinn, 9 Maazestre, Tel Aviv. 


RoyaL Society oF MEpIcINE, SECTION FOR THE STUDY OF 
DISEASE IN CHILDREN 
President: Prof. Norman Capon, 49A Rodney St., Liverpool, England. 
Secretary: Dr. J. N. O’Reilly, 46 Harley St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p. m. 


‘SocreDAD CUBANA DE PEDIATRIA 

President: Dr. Teodosio Valledor, Habana. 

Secretary: Dr. Carlos Hernandez Miyares, Hospital Nuestra Sefiora de las Mer- 
cedes L y 21, Apartado, 2430, Habana. 

Place: Catedra de Clinica Infantil, Hospital Nuestra Sefiora de las Mercedes y 
Hospital Municipal de Infancia, Habana. Time: Last Wednesday of every 
month. 

SocrepaAD ECUADORIANA DE PEDIATRIA 

President: Dr. Francisco de Icaza Bustamente. 

Secretary: Dr. M. I. Gémez Lince, P. O. Box 693, Guayaquil. 


SOCIEDAD MEXICANA DE PEDIATRIA 


President: Dr. Fernando Lépez Clares, 12/a. Medellin 191, Mexico. 
Secretary: Dr. Jesus Gédmez Pagola, Versalles 64, Mexico. 


SocrEDAD DE PEDIATRIA DE CORDOBA 


President: Dr. Juan Francisco Herrera, Cérdoba, Argentina. 
Secretary: Dr. Bernardo Serebrinsky, Dean Funes 2000, Esq. Ocafia (N.), Cordoba, 


Argentina. 
SOCIEDAD DE PEDIATRIA DE SANTIAGO DE CUBA 


President: Dr. Antonio Béguez César, Sagarra 107, Santiago de Cuba. 
Secretary: Dra. Susana Texidé Vaillant, Padre Pico 57, Santiago de Cuba. 
Place: Colegio Médico. 


SocrEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 
President: Dr. Pedro J. Alvarez. 
Secretary: Dr. Ernesto R. Figueroa, 3a Avenida 10, Bella Vista, Caracas. 
Place: Hospital Municipal de Nifios Jose Manuel de los Rios, Caracas. 


Société pe Pépratric DE Paris 
President: Dr. Leveuf, Paris, France. 
Secretary: Dr. Jean Hallé, 10 bis Rue Pré aux Clercs, Paris, France. 
Place: Hopital des Enfants Maladies, 149 Rue de Sévres. Time: 4:30 p. m., third 
Thursday of every month. 


URUGUAYAN SOCIETY OF PEDIATRICS 
President: Dr. Jose Bonaba, Montevideo. 
Secretary: Dr. Héctor Fossatti, Durazno 1882; Montevideo. 
Place: Club Medico del Uruguay, Avenida Agraciado 1464 (Piso 13), Montevideo. 


NATIONAL 


AMERICAN ‘MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 


Chairman: Dr. John Aikman, 184 Alexander St., Rochester, N. Y. 


Secretary: Dr. Gilbert J. Levy, 188 S. Bellevue Blvd., Memphis, Tenn. 
Place: San Francisco. Time: July 1-5, 1946. 
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AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. Jay I. Durand, 515 Cobb Bidg., Seattle, Wash. 
Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 
Region I. Place: Hotel Pennsylvania, New York. Time: April 2-4, 1946. 


AMERICAN HospPiTAL ASSOCIATION, CHILDREN’S HospiTaL SECTION 
Chairman: Dr. Joelle C. Hiebert, 299 Main St., Lewiston, Maine. 
Secretary: Dr. W. Franklin Wood, McLean Hospital, Waverly, Mass. 


‘ AMERICAN Pepratric Soclety 
President: Dr. C. Anderson Aldrich, Mayo Clinic, Rochester, Minn. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid Ave., St. Louis 8. 


CANADIAN SOCIETY FOR THE STuDy oF DISEASES OF CHILDREN 
President: Dr. H. S. Little, 300 Dufferin Ave., London, Ontario. 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, 67 College St., Toronto 2. 
Place: Banff, Alberta. Time: June 14-15, 1946. 


Society ror Pepiatric RESEARCH 
President: Dr. Edward M. Bridge, 219 Bryant St., Buffalo, N. Y. 
Secretary: Dr. Mitchell I. Rubin, 1740 Bainbridge St., Philadelphia 46. 


SECTIONAL 


INTERMOUNTAIN PEDIATRIC SOCIETY 


President: Dr. Robert Alway, University of Utah School of Medicine, Salt Lake 
City 2. 


Secretary-Treasurer: Dr. L. Paul Rasmussen, 1020 Boston Bldg., Salt Lake City 1. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 


New ENGLAND Pepratric SOCIETY 
President: Dr. William P. Buffum, 122 Waterman St., Providence, R. I. 
Secretary-Treasurer: Dr. James Marvin Baty, 1101 Beacon St., Brookline, Mass. 
Place: Boston Medical Library. Time: Three meetings a year, occurring from 

September to May. 

NortH Paciric Pepratric Society 
President: Dr. Percy Guy, 502-2d Ave., Seattle, Wash. 
Secretary: Dr. Aldis B. Johnson, 515 Cobb Bldg., Seattle, Wash. 
Place: Banff, Canada. Time: June 11, 1946. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. George B. Logan, 102 Second Ave. S. W., Rochester, Minn. 
Secretary-Treasurer: Dr. Northrop Beach, 1009 Nicollet Ave., Minneapolis. 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 


and October. 
Rocky MountTaIn Pepratric Society 


President: Dr. G. R. Fisher, 23 E. Pikes Peak Ave., Colorado Springs, Colo. 
Secretary: Dr. Joseph H. Lyday, 1850 Gilpin St., Denver. 


SouTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 
Chairman: Dr. William Weston Jr., 1428 Lady St., Columbia, S. C. 
Secretary: Dr. Angus McBryde, 604 W. Chapel Hill St., Durham, N. C. 
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STATE 
ALABAMA PEDIATRIC SOCIETY 
President: Dr. Jerome C. Chapman, 2160 Highland Ave., Birmingham. 


Secretary-Treasurer: Dr. Ruth Berrey, 2021-6th Ave. N., Birmingham. 
Place: Birmingham. Time: September 1946. 


ArIzoNA PepratTric SOCIETY 


President: Dr. Vivian Tappan, San Clemente, Tucson. 

Secretary: Dr. Hilda Kroeger, Arizona State Health Dept. (Maternal and Child 
Welfare Division), Phoenix. 

Place: Phoenix or Tucson. Time: At time of state meeting. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 
Chairman: Dr. C. B. Billingsley, 1425 N. 11th St., Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St., Fort Smith. 


CaLiForNIA STaTE Mepicat Society, SECTION ON PEDIATRICS 
Chairman: Dr. Charles W. Leach, 2000 Van Ness Ave., San Francisco 9. 
Secretary: Dr. Chester I. Mead, 1930 Truxton Ave., Bakersfield. 

Place: Biltmore Hotel, Los Angeles. Time: May 7-10, 1946. 


FLoripA STATE PEDIATRIC SOCIETY 


President: Dr. Ludo Von Meysenbug, Box 3356, Daytona Beach. 
Secretary: Dr. Robert Blessing, 409 Blount Bldg., Ft. Lauderdale. 
Place: Concurrent with state association convention and fall meeting. 


GeorciA Pepratric SocIETY 
President: Dr. Ruskin King, 10 W. Taylor St., Savannah. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Place: Atlanta. Time: At time of annual state meeting. 


HEZEKIAH BEARDSLEY PepIATRIC CLuB OF CONNECTICUT 
President: Dr. Edward T. Wakeman, 129 Whitney Ave., New Haven. 
Secretary: Dr. Herman Yannet, Southbury Training School, Southbury. 
Time: Two meetings a year. 


Ittrno1s STATE MEDICAL Society, SECTION ON PEDIATRICS 


Chairman: Dr. Craig D. Butler, 715 Lake St., Oak Park. 
Secretary: Dr. A. J. Fletcher, 139 N. Vermilion, Danville. 


INDIANA STATE PepiaTRIc SOCIETY 
President: Dr. K. T. Knode, 1105 E. Jefferson Bldg., South Bend. 
Secretary-Treasurer: Dr. Matthew Winters, 621 Hume Mansur Bldg., Indianapolis. 
Time: Two meetings a year. 


Iowa Pepratric Society 
President: Dr. Mark L. Floyd, Children’s Hospital, Iowa City. 
Secretary-Treasurer: Dr. James Dunn, Davenport Bank Bldg., Davenport. 
Place: Des Moines. Time: April 18, 1946. 


Mepicat Society oF STATE oF NEw York, SECTION ON PEDIATRICS 
Chairman: Dr. Carl H. Laws, 12 Pierrepont St., Brooklyn, N. Y. 
Secretary: Dr. George R. Murphy, 292 Madison Ave., New York. 

Place: Hotel Pennsylvania, New York. Time: May 2-3, 1946. 
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MepicaL SociETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 


Chairman: Dr. Elwood W. Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Secretary: Dr. P. F. Lucchesi, Philadelphia Hospital, Philadelphia. 


MicuHican State Mepicat Society, Pepiatric SECTION 


Chairman: Dr. Donald J. Barnes, 3001 W. Grand Bivd., Detroit, Mich. 

Secretary: Dr. Mark F. Osterlin, Central Michigan Children’s Clinic, Traverse 
City. 

Place: Detroit. Time: September 1945. 


Mississipp1 STATE PEDIATRIC SOCIETY 


President: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Secretary: Dr. Guy Verner, 126 N. Congress St., Jackson. 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. John M. Thomas, 1418 Medical Arts Bldg., Omaha 2. 

Secretary-Treasurer: Dr. Gerald C. O’Neil, 640 City National Bank Bldg., Omaha. 

Place: As announced by committee. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. Arthur H. London Jr., 1105 W. Main St., Durham. 
Secretary: Dr. Jay M. Arena, Duke Hospital, Durham. 
Place: Variable. Time: Sept. 9, 1946. 


NorTHERN CALIFORNIA PEDIATRIC SOCIETY 


President: Dr. Edith M. Meyers, 431-30th St., Oakland. 

Secretary: Dr. A. L. Gleason, 411-30th St., Oakland. 

Place: San Francisco. Time: Second Thursday of February, April, September and 
November. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. G. R. Russell, 604 S. Cincinnati Ave., Tulsa. 
Secretary: Dr. Luverne Hays, 108 W. 6th St., Tulsa. 
Place: With Oklahoma State Medical Association. Time: Annual Meeting. 


South CAROLINA Pepratric Society 


President: Dr. Lonita Boggs, 300 E. Coffee St., Greenville. 

Secretary-Treasurer: Dr. Hilla Sheriff, 429 Wade Hampton Office Bldg., Colum- 
bia 10. 

Place: Poinsett Hotel, Greenville. Time: May 2, 1946. 


Texas Pepratric Society 


President: Dr. Max Woodward, 202 N. Travis St., Sherman. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmount Ave., Dallas. 
Place: Fort Worth. Time: October 1946. 


VirGciniaA Pepratric Society 


President: Dr. Emily Gardner, 1100 W. Franklin St., Richmond 20. 
Secretary: Dr. Louise Galvin, 214 S. Boulevard, Richmond 21. 
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West Vircinia State MeEpicaLt Society, SECTION ON PEDIATRICS 
President: Dr. Andrew Amick, 1021 Quarrier St., Charleston. 
Secretary: Dr. A. A. Shawkey, Professional Bldg., Charleston. 
Place: Huntington. Time: May 13-15, 1946. 


LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. J. I. Hartman, 10515 Carnegie Ave., Cleveland. 
Secretary: Dr. Alexander N. Freed, 511 United Bank Bldg., Cleveland. 


Place: Cleveland Medical Library Bldg. Time: 8:15 p. m., October, December, 
February and April. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 
President: Dr. J. H. Ebbs, 13 Queen’s Park, Toronto, Canada. 
Secretary: Dr. J. F. McCreary, 170 St. George St., Toronto, Canada. 
Place: Academy of Medicine. Time: 8:30 p. m., third Thursday of each month. 


Bronx Pepratric Society 
President: Dr. Walter Levy, 12 E. 88th St., New York. 
Secretary: Dr. Joseph Blasenstein, 960 Grand Concourse, New York. 


Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Second 
Wednesday of each month, except June, July, August and September. 


BrooKLyN ACADEMY OF PEDIATRICS 
President: Dr. Lambert Krahulik, 14 Sidney Pl., Brooklyn. 


Secretary: Dr. Joseph Battaglia, 713 Bushwick Ave., Brooklyn 21. 


Place: Granada Hotel. Time: 8:45 p. m. fourth Wednesday of February, March, 
April, May and November. 


BuFFALO PEDIATRIC SOCIETY 
President: Dr. Douglas P. Arnold, 159 Bidwell Parkway, Buffalo, N. Y. 
Secretary: Dr. Richard A. Downey, 786 Forest Ave., Buffalo 9, N. Y. 


Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p. m., first Monday of 
each month from September to June. 


CENTRAL New York Pepratric CLus 
President: Dr. Arthur W. Benson, 2 St. Paul St., Troy. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Places: Various cities in New York. Time: Third Tuesday of April and October. 


Curicaco Pepratric Society 
President: Dr. Louis W. Sauer, 636 Church St., Evanston, III. 
Secretary: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago 12. 


Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May inclusive. 


CINCINNATI Pepratric SOCIETY 
President: Dr. Theodore K. Selkirk, 3605 Edwards Rd., Cincinnati. 
Secretary: Dr. John H. Hunt, Kemper Lane Bldg., Cincinnati. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 
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Da.vias Pepratric Society 


President: Dr. O. René Caillet, 4325 Cole Ave., Dallas, Texas. 

Secretary-Treasurer: Dorothy Wyvell, Bradford Memorial Hospital for Babies, 
Texas. 

Place: Children’s Medical Center. Time: 1 p. m., fourth Saturday and 8:30 p. m. 
the first Thursday of each month. 


Detroit Pepratric Society 


President: Dr. Philip J. Howard, 2977 W. Grand Blvd., Detroit, Mich. 
Secretary: Dr. John C. Montgomery, 564 Fisher Bldg., Detroit 2, Mich. 
Place: Variable. Time: Five times a year. 


Houston Peptatric Society 


President: Dr. Raymond Cohen, 2300 Caroline St., Houston, Texas. 
Secretary: Dr. Betty Moody, 526 Richmond Rd., Houston, Texas. 
Place: River Oaks Country Club. Time: 7:30 p. m., fourth Monday of each month. 


Kansas City (Missouri) Pepratric Society 


President: Dr. Edwin H. Schorer, 1103 Grand Ave., Kansas City. 
Secretary: Dr. H. E. Petersen, Kirkpatrick Bldg., St. Joseph, Mo. 
Place: Kansas City General Hospital. Time: On call. 


Los ANGELES County MeEpICcAL ASSOCIATION, PEDIATRIC SECTION 


President: Dr. Milo B. Brooks, 1033 Gayley Ave. W., Los Angeles. 
Secretary-Treasurer: Dr. Elena Boder, 1830% Lucille Ave., Los Angeles 26. 


Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. Time: 
Second Monday of February, April, June, October and December. 


MeEpicaL Society OF THE CouNTY oF KINGS AND THE ACADEMY OF MEDICINE OF 
BrooKLyNn, PEDIATRIC SECTION 
President: Dr. Abraham M. Litvak, 1145 Eastern Parkway, Brooklyn. 
Secretary: Dr. Harold Levy, 750 St. Marks Ave., Brooklyn. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m. fourth Monday of each 
month. 
MEDICAL SOCIETY OF THE COUNTY OF QUEENS, INc., SECTION ON PEDIATRICS 


Chairman: Dr. Meyeron Coe, 217-02-91st Ave., Queens Village, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, N. Y. 


Place: Queens County Medical Bldg., Forest Hills, N. Y. Time: Third Monday 
of October, January, March and May. 


MeEpIcAL Society OF THE District OF COLUMBIA, SECTION ON PEDIATRICS 
President: Dr. William F. O’Donnell, 2701-28th St. N. W., Washington, D. C. 
Secretary-Treasurer: Dr. Dorothy S. Jaeger-Lee, Children’s Hospital, Washington, 

D. C. 

Place: Medical Society Bldg., 1718 M St. N. W. Time: 8 p. m., third Thursday 
of October, January, March and May. 


Mempuis Pepratric Society 
President: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis, Tenn. 


Secretary-Treasurer: Dr. Barton Etter, 1024 Madison Ave., Memphis, Tenn. 
Place: Memphis Country Club. Time: 8 p. m., Dec. 13, 1946. 
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MILWAUKEE Pepratric SOCIETY 
President: Dr. G. H. Fellman, 231 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. R. P. Showalter, 411 E. Mason St., Milwaukee 2. 


Place: Milwaukee Children’s Hospital. Time: Second Wednesday in February, 
April, June, October and December. 


New York AcADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Alfred E. Fischer, 73 E. 90th St., New York. 
Secretary: Dr. Robert O. Du Bois, 122 E. 76th St., New York. 


Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


OKLAHOMA City Peptatric Society 
President: Dr. William M. Taylor, 625%2 N. W. 10th St., Oklahoma City. 
Secretary: Dr. Jeanne McKinnon-Shotstall, 62544 N. W. 10th St., Oklahoma City. 
Place: Oklahoma Club. Time: Third Thursday of each month. 


PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Ruth Hartley Weaver, 1719 Rittenhouse St., Philadelphia. 
Secretary: Dr. Sherman Little, 1740 Bainbridge St., Philadelphia 46. 
Place: College of Physicians, 19 S. 22d St. Time: 8:30 p. m., second Tuesday 
in October, December, February and May. 


PittsBuRGH PEDIATRIC SOCIETY 
President: Dr. Elwood Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Secretary-Treasurer: Dr. C. J. Stoecklein, Medical Arts Bldg., Pittsburgh 13. 


Place: Pittsburgh Academy of Medicine. Time: Second Friday in October, 
December, February and April. 


RICHMOND PEDIATRIC SOCIETY 


President: Dr. T. Stanley Meade, 913 Floyd Ave., Richmond, Va. 


Secretary-Treasurer : Dr. Edwin L. Kendig Jr., 828 W. Franklin St., Richmond 20, 
Va. 


Place: Medical College Hospital. Time: 8 p. m., third Thursday of each month, 
except June, July and August. 


RocHESTER PEDIATRIC SOCIETY 
President: Dr. William L. Bradford, 260 Crittenden Blvd., Rochester 7, N. Y. 
Secretary-Treasurer: Dr. Donald D. Posson, 222 Chili Ave., Rochester 11, N. Y. 


Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Third Friday of each month from October to May. 


Str. Louis Pepratric Society 
President: Dr. Joseph C. Jaudon, 337 N. Euclid Ave., St. Louis. 
Secretary-Treasurer: Dr. Gilbert B. Forbes, 500 S. Kingshighway, St. Louis 10. 
Time: Second Thursday of each month from October to May, inclusive. 
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SEATTLE Pepiatric Society 
President: Dr. D. M. Dayton, 740 St. Helens Ave., Tacoma. 
Secretary: Dr. W. B. Chesley, 1306 Madison St., Seattle 4. 
Place: College Club. Time: Third Friday of each month from September to June 
at 6: 30 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 


President: Dr. William Belford, 420 Walnut St., San Diego, Calif. 
Secretary: Dr. Robert J. Dostal, 710 Wilshire Blvd., Santa Monica, Calif. 


Place: University Club of Los Angeles. Time: 6:30 p. m., first Wednesday in 
January, March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 


President: Dr. Park Bradshaw, Muskegon, Mich. 


Secretary: Dr. Harry A. Towsley, University of Michigan, Department of Pedi- 
atrics and Communicable Diseases, Ann Arbor, Mich. 


WESTCHESTER County Mepicat Society, Pepratrics Section (New York) 
President: Dr. John B. Ahouse, 27 Ludlow St., Yonkers, N. Y. 


Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highland Rd., Rye, N. Y. 


Place: Hospitals of Westchester County. Time: Third Thursday in November, 
January, March and May. 





